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(57)Abstract: 

PROBLEM TO BE SOLVED : To obtain a polyacetal-based resin composition remarkably controlling formation 
of formaldehyde. 

SOLUTION : The polyacetal-based resin composition is prepared by adding 0.001-1 part wt. of a phenolic 
material (B1) and/or about 0.001-10 parts wt. of an amino acid to 100 parts wt. of a polyacetal-based resin 
(A). The phenolic material (B 1) may be a novolak-type phenol-based resin, a phenol aralkyl-based resin, a poly 
(vinyl phenoD-based resin, a polyhydric phenol, a polyphenol, a catechin, a lignin, etc. The amino acid (B2) may 
be a- p- y- S-amino acids, an amino acid derivative, etc. The polyacetal-based resin composition further 
comprises an antioxidant, a heat-resistant stabilizer, a processing stabilizer, a weather-resistant (light- 
resistant) stabilizer, a colorant, etc. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 

[Claim (s)] 
[Claim 1] 

The polyacetal system resin constituent which consists of phenols (B 1 ) 0.001 - the 1 weight section, and/or 
the amino acid (B-2) 0.001 - 10 weight section to the polyacetal system (resin A) 100 weight section. 
[Claim 2] 

The constituent according to claim 1 which was chosen from the resin with which phenols (Bl)have the 
aromatic series ring which has hydroxy! in a principal chain or a side chain, and polyphenol and which is a kind 
at least. 
[Claim 3] 

The constituent according to claim 1 with which phenols (B1) were chosen from novolak mold phenol system 
resin, phenol aralkyl system resin, polyvinyl phenol system resin, catechins, and lignins and which is a kind at 
least. 
[Claim 4] 

The constituent according to claim 1 with which amino acid (B-2) was chosen from the alpha-amino acid, beta- 
amino acid, gamma-amino acid, and delta-amino acid and which is a kind at least. 
[Claim 5] 

Furthermore, the constituent according to claim 1 which was chosen from an antioxidant, the heat-resistant 
stabilizer, the processing stabilizer, the weathering (light) stabilizer, and the coloring agent and which contains a 
kind at least. 
[Claim 6] 

Furthermore, an antioxidant is included and it is the constituent according to claim 1 with phenols (B 1) and/or 
amino acid (B-2), and an antioxidant which are the former /latter =99 /1 - 10/$0 comparatively (weight ratio). 

[Claim 7] 

Furthermore, a heat-resistant stabilizer is included and it is the constituent according to claim 1 with phenols 
(B 1 ) and/or amino acid (B-2), and a heat-resistant stabilizer which are the former /latter =99 /I - 10/90 
comparatively (weight ratio). 
[Claim 8] 

the resin constituent which consists of polyacetal system resin (A) and novolak moid phenol system resin (B 1 ) 
— it is — resin (B 1 ) — setting — the content of an isolation monomer and a dikaryon — the sum total — 5 or 
less % of the weight — it is — the polyacetal system resin constituent of resin (B 1 ) which is the 0.01 - 0.7 
weight section to the (Resin A) 100 weight section comparatively. 
[Claim 9] 

How to mix phenols (B1) 0.001 - 1 weight section, and/or amino acid (B-2) 0.001 - 10 weight section, and to 
manufacture a polyacetal system resin constituent to the polyacetal system (resin A) 100 weight section. 
[Claim 10] 

The Plastic solid formed with the constituent according to claim 1. 
[Claim 11] 

(1) The Plastic solid according to claim 10 whose amount of generating formaldehyde is below surface area 
2microper two g of a Plastic solid when it saves at the temperature of 80 degrees C in a closed space for 24 
hours. [ of 1cm ] 
[Claim 12] 

The Plastic solid according to claim 10 whose Plastic solid is at least one sort chosen from autoparts, the 
electrical and electric equipment and electronic parts, building materials and a pipe fitting, a life and the 
components for cosmetics, medical components, and the components for photographs. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the Plastic solid formed in the polyacetal system resin constituent with which the 
formaldehyde yield was controlled and its manufacture approach, and a list with this constituent. 
[0002] 

[Description of the Prior Art] 

Since it excels in a mechanical property, fatigue resistance, an antifriction and abrasiveness, chemical 
resistance, and a moldability, polyacetal system resin is widely used in fields, such as autoparts, electrical-and- 
electric-equipment components, other precision machinery components, building materials and a piping member, 
components for a life /makeup, and medical components. However, the demand to the quality shows the 
inclination developed more with expansion of an application, and diversification. It is mentioned that poor 
shaping, such as a silver streak of that the mechanical strength in processing processes, such as extrusion or a 
forming cycle, does not fall as a property required of polyacetal system resin, that the affix (mold deposit) to 
metal mold does not occur, that the mechanical physical properties under long-term heating conditions (heat 
aging) do not fall, and mold goods and a void, does not arise etc. Decomposition of the polymer at the time of 
heating is mentioned to one of the important factors of these phenomena. Especially polyacetal system resin is 
essentially easy to disassemble from the chemical structure easily under acidity or alkaline conditions under a 
heating oxidizing atmosphere. Therefore, as an essential technical problem of polyacetal system resin, thermal 
stability is raised and controlling generating of the formaldehyde from a fabrication process or mold goods is 
mentioned. Formaldehyde is activity chemically, and if it becomes a formic acid by oxidation, and has a bad 
influence on thermal resistance or uses for the components of the electrical and electric equipment etc., a 
metal contact-surface article will corrode, or it will discolor by adhesion of an organic compound, and it will 
produce a contact fault. Furthermore, formaldehyde itself pollutes the work environment in a subassembly 
process, and the living environment of the use circumference of a final product. 
[0003] 

In order to stabilize an activity end chemically, the approach of carrying out decomposition removal of the part 
for an unstable end, and using as an inactive stabilization end about the approach and copolymer which esterify 
the end of a polymer according to acetylation etc. about a homopolymer, after copolymerizing a trioxane and 
the monomer which has contiguity carbon to carbon bonds, such as cyclic ether and an annular formal, at the 
time of a polymerization etc. is learned. However, at the time of heating, **** decomposition in the principal 
chain part of a polymer also takes place, the prevention cannot be coped with only by the above-mentioned 
processing, but addition of an antioxidant and other stabilizers is made indispensable practical. 
[0004] 

However, even if it blends these stabilizers, it is difficult to control disassembly of polyacetal system resin 
completely, and in the case of melting processing by the extrusion and the forming cycle for preparing a 
constituent in fact, an operation of heat and oxygen is received within the cylinder of an extruder or a making 
machine, formaldehyde occurs from decomposition and the end which is not fully stabilized of a principal chain, 
and work environment is worsened at the time of extrusion-molding processing. Moreover, if it fabricates over 
long duration, while a fines-Hike object and tarry material will adhere to metal mold (mold deposit) and reducing 
working efficiency, it is one of the maximum factors to which the surface state of mold goods is reduced. 
Furthermore, the fall of a mechanical strength and discoloration of resin arise by polymer decomposition. From 
such a point, great efforts are continued in quest of the more effective stabilization formula about polyacetal 
system resin. 
[0005] 
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As an antioxidant added by polyaJ^I system resin, the phenolic compound ^Mered phenol) which has steric 
hindrance, and the amine compoul^hindered amine) which has steric hindrance are known, and specific 
nitrogen content compounds, such as a melamine or its derivative, a polyamide, and a polyacrylamide derivative, 
an amidine compound, an aikaii-meiai hydroxide and an aikaiine-earth-metal hydroxide, organic, or an inorganic- 
acid salt is used as other stabilizers. Moreover, an antioxidant is usually used combining other stabilizing agents. 
However, even if it uses such an additive, it is difficult to give high stability to polyacetal system resin. 
[0006] 

By adding an antioxidant alkylene urethane, and a urea to a polyacetal copolymer, the stability over heat and an 
oxidizing atmosphere is made to improve in J P ,52-59646,A, and the polyacetal system resin constituent which 
does not produce coloring is indicated. However, it is difficult to still control generating of formaldehyde notably 
only by addition of an anti-oxidant and a urea. 
[0007] 

In order to improve the thermal stability of polyacetal, the constituent for shaping which carried out little 
combination of the ionicity salt of the low-tnolecular-weight copolymer of an alpha olefin and alpha and beta- 
ethylene nature unsaturated carboxylic acid is indicated by the acetal polymer at JP,61-145245,A. Moreover, 
using cyanoguanidines and triazine is indicated as an amidine system stabilizer. 
[0008] 

The constituent for polyacetal shaping which added a hindered phenol, the metal salt of hydroxycarboxylic acid, 
lubricant, the nitrogen content thermostabilizer (amidine compounds, such as a melamine and cyanoguanidine), 
the nucleation agent, the antistatic agent, etc. to polyacetal system resin is indicated by J P,63-260949,A. By 
this reference, the resistance over yellowing under heating aging, a mechanical property, processing suitability, 
the stability over ultraviolet rays, and the resistance to are recording of static electricity are raised with said 
additive. 
[0009] 

However, by these reference, since an additive exudes from mold goods while it is difficult to control generating 
of formaldehyde sharply, although it can be improved by thermal stability, mechanical characteristics, fabrication 
nature, etc., it cannot add so much. [0010] 

On the other hand, in order to improve the property of polyacetal system resin, combining with other 
ingredients is also considered. However, polyacetal system resin is extent with which other compatibility and 
compatibility with an ingredient are very small, for example, compatibility with novolak mold phenol resin'is 
accepted to be in various polymers since it is high crystallinity (macromolecule collected works, Vol.48, No.7, 
pp.443-447 (Jul., 1991)). The biaxial extension polyoxymethylene film constituent which consists of the 
polyoxymethylene polymer 50 - the 99 weight sections, and novolak mold phenol resin 50 -1 weight section is 
indicated by J P ,5-98039,A. It is indicated that the constituent of a polyoxymethylene polymer /novolak mold 
phenol resin =99 /I (weight ratio) is not enough as extension stability for this reference. However, in order to 
use comparatively much phenol resin in this constituent, it is difficult to make the property of a 
polyoxymethylene polymer discover effectively. 
[001 1] 

[Problem(s) to be Solved by the Invention] 

Therefore, the purpose of this invention is to provide with a Plastic solid the polyacetal system resin 
constituent which can control generation of formaldehyde remarkably by little addition of an additive and its 
manufacture approach, and a list. 
[0012] 

Other purposes of this invention are to provide with a Plastic solid the polyacetal system resin constituent 

which can control extraction of an additive and its manufacture approach, and a list. 

[0013] 

The purpose of further others of this invention is to provide with a Plastic solid the resin constituent which can 
mprove the thermal stability of polyacetal system resin, especially the melting stability at the time of 
fabrication and its manufacture approach, and a list. 
[0014] 

t improves the quality of a Plastic solid while it controls generation of formaldehyde and can control adhesion 
Df a decomposition product etc. in metal mold, and extraction of the decomposition product from a Plastic solid 
and the heat deterioration of a Plastic solid, even if another purpose of this invention is under a severe 
condition, and it is to provide with a Plastic solid the polyacetal system resin constituent which can improve a 
voidability and its manufacture approach, and a list. 
[0015] 

[Means for Solving the Problem] 
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They completed a header and this iWention for the ability of formaldehyde gei^fting from poiyacetal system 
resin, or extraction of an additive to be controlled while they had improved thermal stability (especially melting 
stability at the time of fabrication), if this invention persons combined with little phenols and/or amino acid as a 
result of inquiring wholeheartedly, in order to attain said technical problem. 
[0016] 

That is, the poiyacetal system resin constituent of this invention consists of phenols (B 1 ) 0.001 as a 
formaldehyde scavenger - the 1 weight section, and/or the amino acid (B -2) 0.001 - 1 0 weight section to the 
poiyacetal system (resin A) 100 weight section. Said phenols (B 1) may be polyphenol, such as resin which has 
the aromatic series ring which has hydroxyls, such as novolak mold phenol system resin, phenol aralkyl system 
resin, and polyvinyl phenol system resin, in a principal chain or a side chain and catechins, and lignins. Said 
amino acid (B-2) may be the alpha-amino acid, beta-amino acid, gamma-amino acid, delta-amino acid, etc. An 
antioxidant, the heat-resistant stabilizer, the processing stabilizer, the weathering (light) stabilizer, the coloring 
agent, etc. may be further included in said resin constituent. 
[0017] 

The method of mixing said phenols (B 1) 0.001 - 1 weight section, and/or amino acid (B-2) 0.001 - 10 weight 
section, and manufacturing a poiyacetal system resin constituent is also included in this invention to the said 
(resin A) 100 weight section. Moreover, the Plastic solid formed with said constituent is also included in this 
invention. 
[0018] 

[Embodiment of the Invention] 
[(A) poiyacetal system resin] 

Poiyacetal system resin is a high molecular compound which makes an oxy-methylene group (-CH20-) a main 
configuration unit, and the poiyacetal copolymers (for example, the Polyplastics make, a trade name "Duracon 
(trademark)", etc.) containing a poiyacetal homopolymer or polyoxymethylene, oxy-methylene units (for 
example, the U.S. Du Pont make, a trade name "Dirline (trademark)", the Asahi Chemical Industry Co., Ltd. 
make, a trade name "TENAKKU (trademark) 4010", etc.), and a comonomer unit are contained. In a copolymer, 
with a carbon number of about (preferably about two to four carbon number) two to six oxy-alkylene units (for 
example, an oxyethylene radical (-CH2CH20-), an oxypropylene radical, an oxy-tetramethylen radical, etc.) are 
included per comonomer. the content of a comonomer unit — small quantity, for example, the poiyacetal 
system resin whole, — receiving — 0.01-30-mol % — desirable — 0.03-20-mol % (for example, 0.05H8-mol %) 
— it can choose from the range of about 0.1-15 mo I % still more preferably. 
[0019] 

Poiyacetal copolymers may be the copolymer which consisted of two components, a terpolymer which 
consisted of three components. Poiyacetal copolymers may be block copolymers (for example, J P ,2— 24307,B , 
the Asahi Chemical Industry Co., Ltd. make, a trade name "TENAKKU (trademark) LA", "TENAKKU LM 
(trademark) etc.", etc.) besides a random copolymer, a graft copolymer, etc. Moreover, poiyacetal system resin 
may be not only a line but branching structure, and may have the structure of cross linkage. Furthermore, the 
end of poiyacetal system resin may be stabilized according to esterification with carboxylic acids, such as an 
acetic acid and a propionic acid, or those anhydrides, urethane-izing with an isocyanate compound, 
etherification, etc. There is especially no limit, and if melting shaping is possible also for the polymerization 
degree of poiyacetal system resin, and whenever [ branching ], and a degree of cross linking, they are good, 
especially the molecular weight of poiyacetal system resin is restricted — not having — for example, the weight 
average molecular weight 5,000-500,000 — it is 10,000 to about 400,000 preferably. 
[0020] 

Said poiyacetal system resin can be manufactured by carrying out the polymerization of for example, aldehydes 
(for example, formaldehyde, a paraformaldehyde, an acetaldehyde, etc.), cyclic ether (for example, a trioxane, 
ethyleneoxide, propylene oxide, butylene oxide, styrene oxide, cyclohexene oxide, 1, 3-dioxolane, 1, 3-dioxane, 
etc.), annular formals (for example, a diethylene-glycol formal, a 1 ,4-butanediol formal, etc.), etc. As a 
copolymerization component, furthermore, alkyl or aryl glycidyl ether for example, methyl glycidyl ether and 
ethyl glycidyl ether — Phenyl glycidyl ether, naphthyl glycidyl ether, etc., Alkylene or polyoxy-alkylene-glycol 
diglycidyl ether for example, ethylene glycol diglycidyl ether and triethylene glycol diglycidyl ether — Butanediol 
diglycidyl ether etc. can also use alkyl or aryl glycidyl alcohol, cyclic ester (for example, beta propiolactone etc.), 
and vinyl compounds (for example, styrene, vinyl ether, etc.). 
[0021] 

[(Bl) Phenols] 

In this invention, the resin (phenol system resin) and polyphenol which have the aromatic series ring which has 
hydroxyl in a principal chain or a side chain are used as a formaldehyde scavenger or a generating inhibitor, as 
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phenol system resin — novolak r^^fcphenol system resin, phenol aralkyl sys^Wresin, and denaturation phenol 
resin [ — for example terpene phSwresin (for example, resin given in J P ,7-2y?21 4,A — ) The Yasuhara 
Chemical make, a trade name "YS poly star series", "my tea series", Rosin denaturation phenol resin, such as a 
product made from Arakawa Chemical industry, and a trade name "TAMANORU" (a resultant with poiyhydric 
alcohol is also included), Unsaturated hydrocarbon compound denaturation phenol resin (for example) 
[ dicyclopentadiene-phenol polymer ] for example, J P,61-291616,A and J P ,62—201 922,A — Cyclopentadienes [, 
such as phenol resin of a publication, ]-phenol polymer] (the product made from Nippon Oil Chemistry, trade 
name "DPP-600M", etc.), polyvinyl phenol system resin, etc. are mentioned to J P ,6-491 81 ,A. As polyphenol, 
poiyhydric phenols, bisphenols, tris phenols, catechins, and lignins are mentioned. These phenols are 
independent, or they can be used, combining them two or more sorts. 
[0022] 

(Novolak mold phenol system resin) 

As novolak mold phenol system resin, the novolak mold phenol system resin obtained from the reaction of 

phenols and aldehydes is mentioned. 

[0023] 

The phenol which the phenol and the C 1 —20 alkyl group (preferably C1-10 alkyt group) permuted as phenols, for 
example for example, xylenols, such as cresol, such as p- and m-cresol, and 3,5-xylenol, — Ethylphenol, a 
propyl phenol, butylphenol, t-butylphenol, Octyl phenol, nonyl phenol, a dodecyl phenol, etc., A cyano phenol and 
poiyhydric phenols (for example, resorcinol, a catechol, etc.) aryl phenols (for example, phenylphenol, 
benzylphenol, cumyl phenol, etc.), biphenol, and bisphenols (for example, biphenol etc.) [ — for example 4 and 4- 
isopropylidene diphenol (bisphenol A), 4, and 4'-methylene diphenol (bisphenol F), ] and aminophenols (for 
example, aminophenol etc.), such as 4 and 4'-sulfonyl diphenol (bisphenol S), 4, and 4 '-thiodiphenol, 4, and 4 - 
oxy-diphenol, can be illustrated. A phenol or an alkyl (one to C4 alkyl) phenol has especially a desirable phenol 
among these phenols. These phenols are independent, or they can be used, combining them two or more sorts. 
[0024] 

As aldehydes, aliphatic series aldehydes (formaldehyde, an acetaldehyde, propionaldehyde, etc.), aromatic 
aldehyde (a benzaldehyde, a hydroxy benzaldehyde, phenylacetaldehyde, etc.), formaldehyde condensation 
products (a trioxane, paraformaldehyde, etc.), etc. can be illustrated, for example. An aliphatic series aldehyde, 
especially formaldehyde are desirable among these aldehydes. These aldehydes are independent, or they can be 
used, combining them two or more sorts. 
[0025] 

As novolak mold phenol system resin, high orthochromatic novolak mold phenol system resin (for example, 
orthochromatic /Para ratio are one or more resin) with much methylene association about' orthochromatic etc. 
can be illustrated to novolak mold random phenol system resin with random methylene association, and a 
phenolic hydroxy! group to a phenolic hydro xyl group, for example. 
[0026] 

The condensation reaction of phenols and aldehydes is usually performed under existence of acid catalysts, 
such as inorganic acids (a hydrochloric acid, sulfuric acid, etc.) and organic acids (p-toluenesulfonic acid, oxalic 
acid, etc.), or nonexistence. It is about the former /latter =1 /0.6 to 1/1 comparatively (mole ratio) in phenols 
and aldehydes. 
[0027] 

Monomer loess resin and dimer loess resin with which residual (or isolation) phenols were reduced among these 
novolak mold phenol system resin are desirable. Moreover, it is desirable that neither unreacted formaldehyde 
nor a methylol radical is included substantially. An isolation monomer and the total content of a dikaryon (dimer) 
have 5 or less %of the weight of specifically still more preferably [ especially ] desirable novolak mold phenol 
system resin 10 or less %of the weight preferably 20 or less %of the weight, the content of an isolation 
Tionomer — usually — it is 0.1 or less %of the weight still more preferably 0.2 or less %of the weight 
Dreferably 0.3 or less % of the weight. Monomer loess resin or dimer loess resin can come to hand as the trade 
name "SUMIR AITOREJIN — 53647" of Sumitomo DEYUREZU, Inc., "SUMIRAITOREJ IN PR -NMD -100 series", 
'SUMIRAITOREJIN PR -NMD -200 series", etc. These novolak mold phenol system resin is independent, or it 
:an be used, combining it two or more sorts. 
[0028] 

especially the number average molecular weight of novolak mold phenol system resin is restricted — not having 
— 300-50000 — desirable — 300-10000 — it can choose from about 300 to 8000 range still more preferably. 
[ for example, ] 
[0029] 

(Phenol aralkyl system resin) 
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BIPTION] 
aralkyl resin, naphthol aralkyl resin, etc 



As phenol aralkyl system resin, pheWT aralkyl resin, naphthol aralkyl resin, etcT^pch are obtained from a 
reaction with aralkyls, and phenols and naphthols are mentioned. 
[0030] 

As aralkyis, for example p-xyiyiene glycol, one to p-xyiyiene giycol C4 aikyl ether For example, (p-xyiylene 
glycol wood ether, p-xylylene glycol diethylether), etc., Acyloxy aralkyls (for example, p-xylylene - alpha and 
alpha'-diacetate etc.) Aralkyl diols (for example, p-xylylene - alpha and alpha'— diol etc.) and aralkyl halide (for 
example, p-xylylene - alpha and alpha'-dichloride, p-xylylene - alpha and aipha'-dibromide etc.) can be 
illustrated. A xylyiene glycol or the alkyl ether and acyloxy aralkyls, especially one to xylylene glycol C4 alkyl 
ether are desirable among these aralkyls. These aralkyls are independent, or they can be used, combining them 
two or more sorts. 
[0031] 

As phenols, a phenol or alkylphenol of instantiation, etc. and naphthols can be illustrated by the term of said 
novolak mold phenol system resin. A phenol, an alkyl (one to C4 alkyl) phenol, the naphthol of especially a 
phenol and a naphthol, etc. are desirable among these phenols. These phenols are independent, or they can be 
used, combining them two or more sorts. 
[0032] 

The reaction with aralkyls and phenols is usually performed under existence of a catalyst or nonexistence. For 
example, as aralkyls, when aralkyl ether is used, it can react under existence of a catalyst, and when aralkyl 
halide is used, it can react under the nonexistence of a catalyst. As a catalyst, Fried el-Crafts catalysts, such as 
CI -4 alkyl— s uifuric— acid (dimethyl sulfate, diethyl sulfate, etc.) metallurgy group chlorides (tin chloride, 
aluminum chloride, etc.), can be illustrated, for example, aralkyls and phenols — comparatively (mole ratio) — 
the former /latter =1 /I - 1/3 — it is about 1 /one to 1/2.5 preferably. 
[0033] 

Phenol aralkyl system resin can come to hand as a trade name "MIREKKUSU" (Mitsui Chemicals, Inc. make), 
"SUMIRAITOREJIN — 54443" (product made from Sumitomo DEYURESU), or "Xylok" (product made from 
Albright&Wilson). Moreover, the aralkyl resin of a publication can also be mentioned to JP,2000-351822,A as 
desirable resin. These phenol aralkyl system resin is independent, or it can be used, combining it two or more 
sorts. 
[0034] 

especially the number average molecular weight of phenol aralkyl system resin is restricted — not having — 
300-50000 — desirable — 300H0000 — it can choose from about 300 to 8000 range still more preferably. [ for 
example, ] 
[0035] 

(Polyvinyl phenol system resin) 

As polyvinyl phenol system resin, the copolymer of the independent or the copolymer or said aromatic series 
vinyl monomer, and other copolymeric monomers of the aromatic series vinyl monomer which has hydroxyl etc. 
is mentioned. 
[0036] 

As a hydroxyl content aromatic series vinyl monomer, a vinyl phenol, dihydroxy styrene, etc. can be illustrated, 
for example. These monomers are independent, or they can be used, combining them two or more sorts. 
[0037] 

as a copolymeric monomer — acrylic (meta) monomer [ — for example An acrylic acid, a methyl acrylate (meta), 
an ethyl acrylate (meta), (Meta) Acrylic-acid (meta) CI -18 alkyl ester, such as butyl acrylate and 2-ethylhexyl 
acrylate (meta), (Meta) A hydroxyl content (meta) acrylic acid or its CI -18 alkyl ester, such as acrylic-acid 2- 
hydroxyethyl, (Meta) A glycidyl group content (meta) acrylic acid or its C1-18 alkyl ester, such as metaglycidyl 
acrylate, (Meta) ], such as acrylamide and acrylonitrile (meta), and styrene (Meta) for example, styrene, 
vinyltoluene, alpha methyl styrene, and chloro styrene — multiple^valued carboxylic acids (a phthalic acid — ), 
such as vinyl naphthalene and a vinyl cyclohexane maleimide (for example, N-C1-4 alkyl maleimide, such as 
maleimide and N-methyl maleimide, — ), such as a maleic acid Dienes, such as N-aryl maleimide, such as N- 
phenyl maleimide for example, an isoprene, 1 ,3-butadiene, 1 , and 4-hexadiene — a vinyl system monomer (for 
example, vinyl acetate — ), such as a dicyclopentadiene Vinyl ketones, such as vinyl ester, such as propionic- 
acid vinyl, a methyl vinyl ketone, and a methyl isopropenyl ketone Nitrogen content vinyl monomers, such as 
vinyl ether, such as the vinyl isobutyl ether and vinyl methyl ether, N-vinylcarbazole, N-vinyl pyrrolidone, and 
N —vinyl imidazole, etc. can be illustrated. These copolymeric monomers are independent, or they can be used, 
combining them two or more sorts. 
[0038] 

a hydroxyl content aromatic series vinyl monomer and a copolymeric monomer — comparatively (weight ratio) - 
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-the former /latter =10 /90 — desirable — 30 /70 - 100/0 — ij^fcbout 40 /60 to 100/0 still 

more preferably. [ for example, 

[0039] 

A vinyl phenoi homopoiymer (poiyhydroxy styrene), a copolymer with an acrylic (meta) monomer especially p- 
vinyl phenol homopoiymer, and a p— vinyl phenol-(meta) acrylic monomer copolymer are desirable among these 
polyvinyl phenol system resin. These polyvinyl phenol system resin is independent, or it can be used, combining 
it two or more sorts. 
[0040] 

especially the number average molecular weight of vinyl phenol system resin is restricted — not having — 300- 

500000 — desirable —400-300000 — it can choose from the range of 500 to 100000 (especially 500-50000) 

extent still more preferably. [ for example, ] 

[0041] 

(polyphenol) 

As polyphenol, polyhydric phenols, bisphenols, catechins (a catechin, epicatechin, GAROKATEKIN, 
epigallocatechin, epicatechin gallate, epigallocatechin gallate, quercetin, a KEMUFE roll, myricetin, etc.: these 
can come to hand from TAIYO KAGAKU CO., LTD. as "SANFURABON series (HG, P, etc.)"), theanines, tannin, 
and lignins can be illustrated. 
[0042] 

As polyhydric phenols, trihydric phenol, such as dihydric phenols, such as catechol, resorcinol, hydroquinone, 2, 
and 6-dihydroxy naphthalene, pyrogallol, and phloroglucine, a phenol lignin, a gallic acid, etc. are mentioned. 
[0043] 

As bisphenols, for example 4 and 4-biphenol, 3, and 3-xliphenyl -4, 4-dihydroxy biphenyl, Screw (4- 
hydroxyphenyl) methane, a screw (4-hydroxyphenyl) phenylmethane, Screw (4Hiydroxyphenyl) naphthyl 
methane, screw (4-hydroxyphenyl) (4-isopropyl phenyl) methane, Screw (3, 5-dichloro-4 -hydroxyphenyl) 
methane, screw (3, 5-dimethyl-4-hydroxyphenyl) methane, 1 and 1 -screw (4-hydroxyphenyi) ethane, the 1- 
naphthyl -1, 1 -screw (4-hydroxyphenyl) ethane, The 1 -phenyl -1, 1 -screw (4-hydroxyphenyl) ethane, 1, 2- 
screw (4-hydroxyphenyl) ethane, 2-methyl -1, 1 -screw (4-hydroxyphenyl) propane, 2, and 2-screw- (4- 
hydroxyphenyl) propane, 2 and 2-screw (3, 5-dimethyl-4-hydroxyphenyl) propane, l^ethyl -1, 1 -screw (4- 
hydroxyphenyl) propane, 2, and 2-screw (3, 5-dichloro-4-hydroxyphenyl) propane, 2 and 2-screw (3, 5- 
dibromo-4 -hydroxyphenyl) propane, 2 and 2-screw (3-chloro-^4-hydroxyphenyl) propane, 2, and 2-screw (3- 
methyl-4-hydroxyphenyl) propane, 2 and 2-screw (3-fluoro^4-hydroxyphenyl) propane, 1 and 1 -screw (4- 
hydroxyphenyl) butane, 2, and 2-screw (4-hydroxyphenyl) butane, 1, 4-screw (4-hydroxyphenyl) butane, 2, and 
2-screw (4-hydroxyphenyl) pentane, 4-methyl -2, 2-screw (4-hydroxyphenyl) pentane, 2, and 2-screw (4- 
hydroxyphenyl) hexane, 4 and 4-screw (4-hydroxyphenyl) heptane, 2, and 2-screw (4-hydroxyphenyl) nonane, 
Dihydroxydiarylalkane groups, such as the 1, 10-screw (4-hydroxyphenyl) Deccan, 2, and 2-screw (4- 
hydroxyphenyl) -1, 1,1,3 and 3, and 3-hexafluoropropane; 1 and 1 — sc rew (4— hydroxyphenyl) cyclohexane, 1 and 
1 -screw (3, 5--dichloro 4-hydroxyphenyl) cyclohexane, 1 and 1 -screw (4-hydroxyphenyl) cyclo decane, 1 and 1- 
screw (4-hydroxyphenyl) - dihydroxy diaryl cycloalkane;! , such as a 3, 3, and 5-trimethyl cyclohexane, 4-screw 
(4-hydroxyphenyl isopropyl) benzene, etc. a dihydroxy arylated alkyl benzens; screw A sulfone, a screw (3, 5- 
dimethyl 4-hydroxyphenyl) sulfone, (4-hydroxyphenyl) Dihydroxy diaryl sulfones, such as a screw (3-chloro-4- 
hydroxyphenyl) sulfone; The screw (4-hydroxyphenyl) ether, Dihydroxy diaryl ether, such as the screw (3, 5- 
dimethyM-hydroxyphenyl) ether; A 4 and 4 '-dihydroxy benzophenone, Dihydroxy diaryl ketones, such as a 3, 3'. 
5, 5'-tetramethyl-4, and 4'-dihydroxy benzophenone; A screw (4-hydroxyphenyl) sulfide, A screw (3-methyl-4- 
hydronalium kill phenyl) sulfide, A screw 3 — dihydroxydiphenyl; dihydroxy diaryl sulfides [, such as a 5- 
dimethyl-4 -hydroxyphenyl sulfide, ]; — dihydroxy diaryl sulfoxides [, such as a screw (4-hydroxyphenyl) 
sulfoxide, ]; — 4 and 4'-dihydroxydiphenyl etc. Dihydroxy diaryl fluorenes, such as 9 and 9-screw (4- 
hydroxyphenyl) fluorene, can be mentioned. 
[0044] 

As other polyphenol, for example Moreover, a 2, 4, and 4-trihydroxy benzophenone, A 2, 2', 4, and 4-tetra- 
hydroxy benzophenone, 2 and 4, 4-trihydroxy phenyl ether, A 2, 2\ 4, and 4-tetra-hydroxyphenyl ether, 2 and 
4, and 4-trihydroxy diphenyl-2-propane, 2 and 2'-screw (2, 4-dihydroxy phenyl) propane, 2, 2', 4, and 4-tetra- 
hydroxy diphenylmethane, 2, 4, and 4-trihydroxy diphenylmethane, 1 -[alpha-methyl-alpha-(4 -dihydroxy phenyl) 
ethyl]— 3 -[alpha' and alpha'-screw (4"-hydroxyphenyl) ethyl] benzene, 1 -[alpha-methyl-alpha-(4 '-dihydroxy 
phenyl) ethyl]-4-[alpha' and alpha'-screw (4"-hydroxyphenyl) ethyl] benzene, alpha, alpha', alpha"-tris (4- 
hydroxyphenyl) -1,3, 5-triisopropyl benzene, 2, 6-screw (2-hydroxy-5'-methylbenzyl)-4 -methyl phenol, 4, 6- 
dimethyl - 2, 4, a 6-tris (4-hydroxyphenyl)-2-heptene, 4, 6-tJimethyl - 2, 4, a 6-tris (4-hydroxyphenyl)-2- 
heptane, 1, 3, 5-tris (4-hydroxyphenyl) benzene, 1 and 1, 1-tris (4-hydroxyphenyl) ethane, 2 and 2-screw [4 and 
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:^^IPT10N] 

i^^l] propane, 2, a 6-screw (2-hydroxy-5-i!SPro[ 



4^crew (4-+iydroxyphenyl) cyclohefyl] propane, 2, a 6-screw (2-hydroxy-5-iMPrbpyl benzyl)-4Hsopropyi 
phenol, Screw ^Hiydroxy-S^'-^ydroxy-S'-methylbenzyO-S-methylphenyl] methane, Screw [2-hydroxy-3-(2- 
hydroxy-5'Hsopropyl benzyl)-5-methylphenyl] methane, Tetrakis (4-hydroxyphenyl) ethane, a tris (4- 
hydroxyphenyi) phenyimethane, 2', 4', 7-trihydroxy flavan, 2 and 4, 4-trimethyi -2', 4', 7-trihydroxy fiavan, 1, 3- 
screw (2, 4-dihydroxy phenyl isopropyl) benzene, tris (4-hydroxyphenyl)-amyl-s-triazine, tris (4-tiydroxybenzyl) 
isocyanurate, etc. can be illustrated. 
[0045] 

These phenols are independent, or they can be used, combining them two or more sorts. 
[0046] 

[(B-2) amino acid] 

Moreover, in this invention, amino acid is used as a formaldehyde scavenger or a generating inhibitor. As amino 
acid, the alpha-amino acid, beta-amino acid, gamma-amino acid, delta-amino acid, etc. can be illustrated. 
[0047] 

(Alpha-amino acid) 

as the alpha-amino acid — monoamino monocarboxylic acid (a glycine and an alanine — ) A valine, a norvaline. a 
leucine, a norleucine, an isoleucine, a phenylalanine, A thyrosin, diiodotyrosine, surrinamine, a threonine, a 
serine, a proline, A hydro xyproline, a tryptophan, a methionine, a cystine, a cysteine, Citrulline, alpha- 
aminobutyric acid, hexahydro picolinic acid, a theanine, etc., Monoamino dicarboxylic acid and diamino 
monocarboxylic acid (an aspartic acid, glutamic acid, an asparagine, a glutamine, a hexahydro dipicolinic acid, 
hexahydro quinolinic acid, etc.) (a lysine, hydroxylysine, an arginine, histidine, etc.) can be illustrated. 
[0048] 

(beta- gamma- delta-amino acid) 

As beta-amino acid, gamma-amino acid, and delta-amino acid, the beta-alanine, beta-aminobutyric acid, 
hexahydro cinchomeronic acid, gamma-aminobutyric acid, a delta-am in o-n -valeric acid, etc. can be illustrated. 
[0049] 

These amino acid may be any of D-object, L -object, and DL-object, and a cull BORUKISHIRU radical also 
contains metal chlorination (an alkali-metal salt, alkaline earth metal salt, etc.), amidation, hydrazide-izing, and 
the esterified amino acid (methyl ester, ethyl ester, etc.) derivative further. 
[0050] 

Furthermore, amino acid may be supported by porous matter (silica gel, an alumina, a titania, a zirconia, 
sepiolite, a smectite, a palygorskite, imogolite, a zeolite, activated carbon, etc.), and inclusion may be carried out 
to clathrate compounds (alpha- beta- gamma- delta-cyclodextrin, etc.). 
[0051] 

These amino acid is independent, or they can be used, combining them two or more sorts. 
[0052] 

the rate of phenols (B 1 ) — for example, the polyacetal system (resin A) 100 weight section — receiving — 
0.001 -1 weight section — desirable — the 0.01 - 0.7 weight section — it is 0.03 -0.5 weight section 
(especially 0.05 - 0.5 weight section) extent still more preferably, moreover, the rate of amino acid (B -2) — for 
example, the polyacetal system (resin A) 100 weight section — receiving — 0.001 - 10 weight section — 
desirable — 0.01 - 5 weight section — it is 0.03 - 3 weight section (especially 0.05 - 1 weight section) extent 
still more preferably. In this invention, generating of formaldehyde and extraction of an additive can be 
controlled only by using little phenols and/or amino acid. Moreover, since there are few rates of phenols and 
amino acid, the property of polyacetal system resin (A) does not fall, either. 
[0053] 
[Additive] 

Additives, such as an antioxidant, a heat-resistant stabilizer, a processing stabilizer, a weathering (light) 
stabilizer, and a coloring agent, may also be included in the resin constituent of this invention. These additives 
are independent, or they can be used, combining them two or more sorts. 
[0054] 

(Antioxidant) 

For example, a phenol system, an amine system, the Lynn system, a sulfur system, a hydroquinone system, a 

quinoline system antioxidant, etc. are contained in an antioxidant. 

[0055] 

As a phenolic antioxidant, hindered phenols For example, 2,2 '-methylene bis (4-methyi-6-t-butylphenol), 4,4- 
methylenebis (2, 6-G t-butylphenol) 2,6-di-t-butyl-p-cresol, 1, 3, 5-trimethyl -2, 4, 6— tris (3, 5-G t-butyl-4- 
hydroxybenzyl) benzene, A 1 ,6-hexanediol-screw [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate], 
Pentaerythritol tetrakis [3-(3, 5-G t-butyM-hydroxyphenyl) propionate], A triethylene glycol-screw [3— (3— t— 
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butyl-5-i7iethy|-4^ydroxyphenyJ^k)pionate], n-octadecyl-3-(4 1 and 5'-G ^^hylphenyl) propionate, Stearyl- 
2 -(3, 5-G t-butyl-4-hydroxyphei^rpropionate, 2-t^utyl^-(3-tHjutyl^-m^nyl-2-tiydroxybenzyl)-4- 
methylphenyl acrylate, 4,4 -thiobis (3-methyl-6-t-butylphenol), etc. are mentioned. 
[0056] 

As an amine system antioxidant, it is hindered amine, for example, 4-methoxy. - 2, 2, 6, and 6- 
tetramethylpiperidine, 4-benzoyloxy - 2, 2, 6, and 6-tetramethyipiperidine, A screw-(2, 2, 6, and 6-tetramethyl- 
4— piperidyl) OGISA rate, A screw-(2, 2, 6, and 6-tetramethyl-4-piperidyl) horse mackerel peat, Screw-(2, 2, 6, 
and 6-tetramethyM-piperidyl) terephthalate, 1, 2-screw (2, 2, 6, and 6-tetramethyM-piperidyloxy) ethane, 
Phenyl-! -naphthylamine, phenyl-2-naphthylamine, N, and N '-diphenyl -1, 4-phenylenediamine, N-phenyl-N'- 
cyclohexyl -1, 4-phenylenediamine, etc. are mentioned. 
[0057] 

As a Lynn system anti-oxidant, for example, trHsodecyl phosphite, triphenyl phosphite, diphenyl isodecyl 
phosphite, 2,2-^nethylene bis (4,6-di-t-butylphenyl)octyl phosphite, tris (2, 4-G t-buthylphenyl) phosphite, tris 
(2-t-buthylphenyl) phosphite, screw (2-t-buthylphenyl) phenyl phosphite and tris [2-(1 and 1 -dimethyl propyl)- 
phenyl] phosphite, tris (2-t-butyM-phenyl phenyl) phosphite, etc. are mentioned. 
[0058] 

As a hydroquinone system anti-oxidant, 2,5-di-t-butylhydroquinone etc. is mentioned and it is 6-ethoxy as a 
quinoline system anti-oxidant, for example. - It is 2, 2, and 4-trimethyl. -A 1 and 2-dihydroquinoline etc. is 
mentioned and dilauryl thiodipropionate etc. is mentioned as a sulfur system anti-oxidant, for example. 
[0059] 

These antioxidants are independent, or they can be used, combining them two or more sorts, it was chosen 
from hindered phenols and hindered amine among these antioxidants — at least — a kind — especially — 
hindered phenols [ — for example A C2-10 alkylene diol-screw [(J I branching C3-6 alkyl hydroxyphenyl) 
propionate], J I or a TOR IOKISHI C2-4 alkylene diol-screw [(J I branching C3-6 alkyl hydroxyphenyl) propionate], 
C — triol-screw [(J I branching C3-6 alkyl hydroxyphenyl) propionate] C4-8 alkylene tetra-all tetrakis [(J I 
branching C3-6 alkyl hydroxyphenyl) propionate]] etc. is desirable three to 8 alkylene. 
[0060] 

the rate of an antioxidant — the polyacetal system (resin A) 100 weight section — receiving — 0.01 -5 weight 
section — desirable — the 0.05 - 2.5 weight section — it can choose from the range of 0.1 - 1 weight section 
extent still more preferably. 
[0061] 

phenols (B 1 ) and/or amino acid (B-2), and an antioxidant — comparatively (weight ratio) — the former /latter 
=99 /1 -10/90 — desirable —95 /5 -30/70 — it is about 90 /ten to 50/50 still more preferably. 
[0062] 

(Heat-resistant stabilizer) 

(a) basicity nitrogen content compound, (b) organic carboxylic-acid metal salt, (c) alkali or an alkaline-earth- 
metal compound, the (d) hydrotalcite, the (e) zeolite, etc. are contained in a heat-resistant stabilizer. 
[0063] 

(a) Basic nitrogen content compound 

A low molecular weight compound and a high molecular compound (nitrogen content resin) are contained in a 

basic nitrogen content compound. 

[0064] 

as a low molecular weight compound — for example, fatty amines (monoethanolamine — ) aromatic amine (o, m, 
and para toluidine — ), such as diethanolamine Aromatic series secondary amine or tertiary amine, such as o, m, 
and p-phenylene diamine, o, m, p-aminobenzoic acid, o and m, ethyl p-aminobenzoate, etc., an amide compound 
(multiple-valued carboxylic amide, such as a chestnut amide and isophthalic acid diamide, — ) hydrazines, such 
as o, m, and p-amino benzamide, or the derivative (a hydrazine — ) of those Amino triazine [guanamines, such 
as hydrazides, such as a hydrazone and multiple-valued carboxylic-acid hydrazide, Acetoguanamine, 
benzoguanamine, SAKUSHINO guanamine, AJ IPO guanamine, Phtalo guanamine, CTU-guanamine, 2, 4-diamino- 
6 -[2 '-methyl imidazofyl— (1 ^-ethyl-s-triazine, 2 4-diamino-6-[2'-tjndecyl imidazolyl-0 0]-ethyl-s -triazine, 2 4- 
diamino-6-[2'-ethyl-4 '-methyl imidazolyl-(1 OJ-ethyl-s-triazine, The guanamines or those derivatives, the 
melamine, or its derivative (MER AMU) of ** [ Melamine; ] ] and uracils, such as melamine condensates, such as 
MEREMU and a melon, or the derivative (a uracil — ) of those Cyto sines, such as a uridine, or the derivative of 
those (a cytosine, cytidine, etc.), Guanidine or its derivative (un-annular guanidine, such as guanidine and 
cyanoguanidine; annular guanidine, such as a creatinine etc.), A urea or its derivative [biuret, BIUREA, an 
ethylene urea, an acetylene urea, The condensation product of iso butylidene diurea, clo dust DIN diurea, a 
urea, and formaldehyde, hydantoin and a permutation hydantoin derivative (1 -methyl hydantoin — ) Monochrome 
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alPTION] 
/dantoin, such as 5-propyl hydantoin ar^Pfs 



or J I C 1 -4 alkylation objec t;5-phetrWiydantoin, such as 5-propyl hydantoin anWJb-dimethylhydantoin, Alkyl 
aryl substitution products, such as aryl substitution product;5-methyl-5-phenylhydantoin, such as 5 and 5- 
diphenylhydantoin, etc., allantoin and a permutation allantoin derivative (for example, monochrome, J I, or a Tori 
C1-4 aikyiation object — ) The metai sait of aiiantoins, such as an aryi substitution product, (sait with periodic- 
table 3B group metals, such as allantoin dihydroxy aluminum, etc.), ], such as resultants (allantoin formaldehyde 
adduct etc.) of allantoin and an aldehyde compound, a compound of allantoin and an imidazole compound, and 
organic -acid salts (allantoin sodium-dl pyrrolidone carboxylate etc.), etc. can be illustrated. 
[0065] 

the amino resin (guanamine resin — ) generated by the reaction with formaldehyde as nitrogen content resin, for 
example Condensation resin, such as melamine resin and guanidine resin; Benzoguanamine-meiamine resin, 
aromatic amine-formaldehyde resins (aniline resin etc.), such as copolycondensation resin, such as aromatic 
series polyamine-melamine resin, and polyamide resin [ — for example Nylon 3 (Pori beta-alanine), Nylon 46, 
nylon 6, Nylon 66, Nylon 11, Nylon 12, nylon MXD6, Nylon 610, nylon 6 -11, Nylon 612, nylon 6 -66-610, and 
nylon 6-66-612 grade is independent. Or a copolymerization polyamide;], such as a permutation polyamide 
which has a methylol radical and an alkoxy methyl group, Polyester amide, polyamidoimide, polyurethane, 
polyacrylamide, The copolymer of the copolymer of Pori (N-vinyl formamide), N-vinyl formamide, and other vinyl 
monomers, Pori (N-vinyl carboxylic amide), N-vinyl carboxylic amide, and other vinyl monomers etc. can be 
illustrated. 
[0066] 

These basic nitrogen content compounds are independent, or they can be used, combining them two or more 
sorts, the guanamines (AJIPO guanamine — ) among these basic nitrogen content compounds Melamines, such 
as CTU-guanamine, or derivative [especially a melamine, or a melamine condensate (MER AMU) ], such as 
MEREMU, a guanidine derivative (cyanoguanidine, creatinine, etc.), The condensation product of urea derivative 
[BIUREA, a urea, and formaldehyde, allantoin, Metal salt [of allantoin ] (allantoin dihydroxy aluminum etc.)] and 
nitrogen content resin [amino resin (amino resin, such as melamine resin and melamine-formaldehyde resin; 
bridge formation amino resin, such as bridge formation melamine resin etc.), polyamide resin], etc. are desirable. 
[0067] 

(b) Organic carboxylic-acid metal salt 

As an organic carboxylic-acid metal salt, the salt of an organic carboxylic acid and metals (alkali metal, such as 
Li, Na, and K; transition metals, such as alkaline-earth-metalZn, such as Mg and calcium, etc.) is mentioned. 
[0068] 

Saturation or partial saturation aliphatic carboxylic acid, the polymer of partial saturation aliphatic carboxylic 
acid, etc. are contained in an organic carboxylic acid. Moreover, these aliphatic carboxylic acid may have 
hydroxyl. 
[0069] 

as saturation aliphatic carboxylic acid — saturation CI -34 monocarboxylic acid (an acetic acid — ) A propionic 
acid, butanoic acid, an isobutyric acid, a valeric acid, an isovaleric acid, a pivalic acid, a caproic acid, A caprylic 
acid, a capric acid, a lauric acid, a myristic acid, pentadecyl acid, A palmitic acid, stearin acid, arachin acid, 
behenic acid, a montanoic acid, etc., saturation C2-30 dicarboxylic acid (oxalic acid, a malonic acid, a succinic 
acid, and a glutaric acid — ) An adipic acid, a pimelic acid, cork acid, an azelaic acid, a sebacic acid, dodecane 
diacid, tetradecanedioic acid, TAPUSHIA acids, these oxy acid (a glycolic acid, a lactic acid, a glyceric acid, 
hydroxybutyric acid, a citric acid, 12^ydroxy stearin acid, etc.), etc. can be illustrated. 
[0070] 

As partial saturation aliphatic carboxylic acid, partial saturation C3-34 monocarboxylic-acid [(meta) acrylic- 
acid, crotonic-acid, isocrotonic acid, myristoleic-acid, palmitoleic acid, oleic acid, linolic acid, linolenic-acid, 
arachidonic-acid, erucic-acid, etc. partial saturation] C4-30 dicarboxylic acid (a maleic acid, a fumaric acid, 
decene diacid, dodecen diacid, etc.), these oxy acid (PUROPI all acid etc.), etc. can be illustrated. 
[0071] 

As a polymer of partial saturation aliphatic carboxylic acid, polymerization nature unsaturated-carboxylic-acid 
[alpha, beta-ethylene nature unsaturated carboxylic acid, for example, polymerization nature partial saturation 
monocarboxylic acid, such as an acrylic acid (meta), and a polymerization nature partial saturation multiple- 
valued carboxylic acid (an itaconic acid — ) The copolymer of], such as an acid anhydride or monoester of said 
multiple-valued carboxylic acids, such as a maleic acid and a fumaric acid, (mono-<:i-10 alkyl ester, such as 
maleic-acid monoethyl etc.), and olefins (two to alphas 10 olefins, such as ethylene and a propylene etc.) etc. 
is mentioned. 
[0072] 

These organic carboxylic-acid metai salts are independent, or they can be used, combining them two or more 
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sorts. Alkaline earth metal organi^fcrboxylate (calcium acetate, calcium citt^^magnesium stearate, 12- 
hydroxy calcium stearate, etc.), i^i^ier resin (resin by which a part of carbo)m group [ at least ] contained in 
the copolymer of said polymerization nature partial saturation multiple-valued carboxylic acid and olefin is 
neutralized with the ion of said metal), etc. are desirable among these organic carboxyiic-acid metai salts. Said 
ionomer resin is marketed as A-CACLYN (Allied-Signal, Inc. make), Hy Milan (the M itsui DEYUPON poly 
chemical company make), Surlyn (Du Pont make), etc., for example. 
[0073] 

(c) Alkali or an alkaline-earth-metal compound 

Metallic oxides (CaO, MgO, etc.), a metal hydroxide [calcium (OH)2 and Mg(OH)2 grade], a metal inorganic-acid 
salt [a metal carbonate (Na2 C03, K2 C03, CaC03, MgC03 grade), metal borates (calcium3(P04) 2 etc.), 
metallic phosphate (Mg3(B03) 2 etc.), etc.], etc. are contained in alkali or an alkaline-earth-metal compound. 
These metallic compounds are independent, or they can be used, combining them two or more sorts. A metallic 
oxide and a metal hydroxide especially an alkaline-earth-metal oxide, and an alkaline-earth-metal hydroxide are 
desirable among these metallic compounds. 
[0074] 

(d) Hydrotalcite 

As a hydrotalcite, the hydrotalcites, for example, the hydrotalcite compound expressed with the following 

formula, indicated by J P ,60-1 241 , A, J P,9-59475,A, etc. can be used. 

[0075] 

[M2+1-xM3+x(OH)2]x+ [An-x/n-mH20] x - 

M2+ shows divalent metal ion, such as Mg2+, Mn2+, Fe2+, and Co2+, among [type, and M3+ shows trivalent 

metal ion, such as aluminum3+, Fe3+, and Cr3+. An- shows the anion of n ** (especially divalent [ univalent or 

divalent ]), such as C032- OH- HP042- and S042-. It is] whose x is 0<x<D.5 and whose m is 0<=m<l . 

A hydrotalcite is independent, or it can be used, combining it two or more sorts. In addition, the hydrotalcite is 

available from Consonance Chemical industry as "DHT^4A", "DHT-4A-2", a "ARUKA mizer", etc. 

[0076] 

(e) Zeolite 

Especially as a zeolite, although not restricted, the zeolite [the zeolites (A mold, an X type, Y mold, an L type 
and a ZSM mold zeolite, a mordenite mold zeolite; natural zeolite, such as chavazite, mordenite, and faujasite 
etc.) whose smallest unit eels are the crystalline aluminosilicates of alkali and/or alkaline earth metal] indicated 
by JP,7-62142,A can be used, for example. 
[0077] 

A zeolite is independent, or it can be used, combining it two or more sorts. The X type zeolite as [ "ZEORAMU 
A-3", "ZEORAMU A -4", "ZEORAMU A-5", etc. ] and of "ZEORAMU F-9" and Y mold zeolite is [ A mold 
zeolite ] in addition, available from TOSOH CORP. as "HSZ-320NAA" etc. 
[0078] 

A heat-resistant stabilizer is independent, or it can be used, combining it two or more sorts, the heat-resistant 
stabilizer was chosen from the aforementioned (a) component and the - (e) component (aforementioned [ b ]) - 
-if it uses combining a kind at least, it is little and heat-resistant stability can also be. given. 
[0079] 

the rate of a heat-resistant stabilizer — for example, the polyacetal system (resin A) 100 weight section — 
receiving — 0.001 - 10 weight section — desirable — 0.001 -5 weight section — it can choose from the range 
of 0.01 - 2 weight section extent still more preferably, (a) a component — [ — ( — b — ) - ( — e — ) — ] — a 
component — combining — using — a case — both — a rate — ( — a — ) — /— [ — ( — b — ) - ( — e — ) — ] 
— = — 90 — /— ten - ten — /— 90 — it is about 70 /30 to 30/70 preferably. 
[0080] 

phenols (B1) and/or amino acid (B-2), and a heat-resistant stabilizer — comparatively (weight ratio) — the 
former /latter =99 /l - 10/90 — desirable —95 /5 -30/70 — it is about 90 /ten to 50/50 still more 
preferably. 
[0081] 

(Processing stabilizer) 

<\s a processing stabilizer, (a) long chain fatty acid or its derivative, (b) polyoxy alkylene glycol, (c) silicone 

system compound, and (d) waxes are mentioned. 

[0082] 

(a) Long chain fatty acid or its derivative 

-ong chain fatty acid may be saturated fatty acid, and may be unsaturated fatty acid. Moreover, some hydrogen 
atoms can use what was permuted by substituents, such as hydroxyl. As such long chain fatty acid, a with a 
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carbon numbers of ten or more unWwent or divalent fatty acid, For example, fl^Paturated fatty acid [capric 
acid of with a carbon numbers of ten or more monovalence, a lauric acid, A myristic acid, pentadecyl acid, a 
palmitic acid, stearin acid, arachin acid, ], such as ten to C34 saturated fatty acid (preferably ten to C28 
saturated fatty acid), such as behenic acid and a montanoic acid, The unsaturated fatty acid [oleic acid of with 
a carbon numbers of ten or more monovalence, linolic acid, a linolenic acid, ], such as ten to C34 unsaturated 
fatty acid (preferably ten to C28 saturated fatty acid), such as an arachidonic acid and an erucic acid, The 
fatty-acid (dibasicity fatty acid) [sebacic acid of with a carbon numbers of ten or more bivalence, dodecane 
diacid, ], such as ten to C30 unsaturated fatty acid (preferably ten to C20 unsaturated fatty acid of bivalence) 
of bivalence, such as ten to C30 saturated fatty acid (preferably ten to C20 saturated fatty acid of bivalence) of 
bivalence, such as tetradecanedioic acid and a hexadecane diacid acid, decene diacid, and dodecen diacid, can 
be illustrated. The fatty acids (for example, ten to hydroxy saturation C28 fatty acids, such as 12-hydroxy 
stearin acid etc.) which have one or more hydro xyls in intramolecular are also contained in said fatty acid. 
These fatty acids are independent, or they can be used, combining them two or more sorts. 
[0083] 

Fatty acid ester, a fatty-acid amide, etc. are contained in the derivative of long chain fatty acid. As long-chain- 
fatty-acid ester, especially the structure is not restricted, but both the shape of a straight chain and the letter 
fatty acid ester of branching can be used, and the ester (ester which has one or more ester bonds, such as 
monoester, diester, and triester) of long chain fatty acid and alcohol is mentioned. The alcohol which 
constitutes long-chain-fatty-acid ester has desirable polyhydric alcohol, although especially the class is not 
restricted, as polyhydric alcohol — a carbon number — two to about eight — desirable — about two to six 
polyhydric alcohol, or its polymer, for example, alkylene glycol [, — for example Diols, such as], such as two to 
C8 alkylene glycol (preferably two to C6 alkylene glycol), such as ethylene glycol, a diethylene glycol, and 
propylene glycol Triol, such as a glycerol, trimethylol propane, or these derivatives Tetra-oar, such as 
pentaerythritol, sorbitan, or these derivatives And independent or copolymers of these polyhydric alcohol (for 
example, independent or the copolymer of polyoxy alkylene glycol, such as a polyethylene glycol and a 
polypropylene glycol, polyglycerin, etc.) etc. can be illustrated. The average degree of polymerization of said 
polyalkylene glycol is two to 400 (for example, 2-300) extent, its 16 or more (20 to about [ for example, ] 200) 
average degree of polymerization is [ two (for example, 2-500) or more ] preferably desirable, and such a 
polyalkylene glycol is suitably used as ester with a with a carbon numbers of 12 or more fatty acid. The average 
degree of polymerization of desirable polyhydric alcohol is two or more polyalkylene glycols. These polyhydric 
alcohol is independent, or it can be used, combining it two or more sorts. 
[0084] 

As an example of such fatty acid ester, ethylene glycol distearic acid ester, Glycerol monostearin acid ester, 
glycerol tripalm itin acid ester, Polyglycerin tristearin acid ester, trimethylol propane mono-palmitic-acid ester, 
Pentaerythritol mono-undecylic acid ester, sorbitan monostearin acid ester, The monoHaurate of polyalkylene 
glycols (a polyethylene glycol, polypropylene glycol, etc.), Monopalmitate, monostearate, a JIRAU rate, 
dipalmitate, distearate, dibehenate, J IMONTANETO, diolate, a J IRINO rate, etc. are mentioned. These fatty acid 
ester is independent, or it can be used, combining it two or more sorts. 
[0085] 

As a fatty-acid amide, the acid amides (the monoamide, bis-amide, etc.) of said long chain fatty acid (long chain 
fatty acid of monovalence or bivalence) and amines, such as monoamine, diamine, and polyamine, can be used.. 
As monoamide, the 2nd class acid amide of saturation, such as the 1st class acid amide of unsaturated fatty 
acid, such as the 1st class acid amide of saturated fatty acid, such as a capric-acid amide, a lauric-acid amide, 
a myristic-acid amide, a palmitic-acid amide, octadecanamide, an arachin acid amide, a behenic acid amide, and 
a montanoic acid amide, and oleic amide, stearyl octadecanamide, and stearyl oleic amide, and/or unsaturated 
fatty acid, and monoamine etc. can be illustrated, for example. A bis-amide is desirable among these fatty-acid 
amides. The bis-amide of C 1-6 alkylene diamine (especially CI -2 alkylene diamine) and said fatty acid etc. is 
contained in a bis-amide. As the example An ethylenediamine-distearic acid amide (ethylene-bis-stearylamide), 
A hexamethylenediamine-distearic acid amide, an ethylenediamine-J IOREIN acid amide, Ethylene diamin- 
dierucic acid amide etc. is mentioned and the bis-amide which has the structure which an acyl group which is 
further different to the amine part of alkylene diamines, such as ethylenediamine-(octadecanamide) oleic amide, 
combined can be used. As for the fatty acid which constitutes an acid amide, in said acid amide, it is desirable 
that it is saturated fatty acid. These fatty-acid amides are independent, or they can be used, combining them 
two or more sorts. 
[0086] 

(b) Polyoxy alkylene glycol 

The homopolymer of alkylene glycol [for example, C2-6 alkylene glycol (preferably two to C4 alkylene glycol), 
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such as ethylene glycol, propylenj^vco I, and tetramethylene glycol, etc.], cd^^mers, those derivatives, etc. 
are contained in polyoxy alkylene^^ol. As an example, poly C 2-6 oxy-alkyl^re glycol (preferably poly C 2-4 
oxy-alkylene glycol), such as a polyethylene glycol, a polypropylene glycol, and a polytetramethylene glycol, 
polyoxyethyiene-poiyoxypropylene copolymers (random or block copolymer), poiyoxyethylene polyoxypropyiene 
glyceryl ether, the poiyoxyethylene polyoxypropyiene monobutyl ether, etc. are mentioned. 
[0087] 

These polyoxy alkylene glycol is independent, or it can be used, combining it two or more sorts. The polymer 
which has an oxyethylene unit among these polyoxy alkylene glycol, for example, a polyethylene glycol, 
poiyoxyethylene polyoxypropyiene copolymers, those derivatives, etc. are desirable, moreover, the number 
average molecular weight of said polyoxy alkylene glycol — 1x103 to 1x106 (for example, 1x103 to 5x105) — it 
is 2x103 to 1x105 (for example, 2x103 to 5x104) extent preferably. 
[0088] 

(c) Silicone system compound 

The ORGANO (Pori) siloxane etc. is contained in a silicone system compound. (Pori) As an ORGANO siloxane, 
MONOO luganot siloxanes, such as dialkyl siloxanes (for example, dimethylsiloxane etc.), alkyl aryt siloxanes (for 
example, phenylmethyl siloxane etc.), and diaryl siloxanes (for example, diphenyl siloxane etc.), these 
homopolymers (for example, poly dimethylsiloxane, a polyphenyl methyl siloxane, etc.), or a copolymer can be 
illustrated. Moreover, the denaturation (Pori) ORGANO siloxane (for example, denaturation silicone) which has 
substituents, such as an epoxy group, hydroxy!, a carboxyl group, an amino group, and a ether group, in a 
molecule end or a principal chain is contained in the ORGANO (Pori) siloxane. These silicone system 
compounds are independent, or they can be used, combining them two or more sorts. 
[0089] 

(d) Waxes 

A polyolefine system wax etc. is contained in waxes. As a polyolefine system wax, olefine copolymer waxes, 
such as poly C 2-4 olefin system waxes, such as polyethylene wax and a polypropylene wax, and an ethylene 
copolymer wax, can be illustrated, and such partial oxidation objects or mixture etc. are contained, an olefine 
copolymer — for example, an olefin (ethylene and a propylene — ) 1 -butene, 2-butene, isobutene, a 3-methyl- 
1 -butene, a 4-methyM -butene, A 2-methyl-2^utene, 4-methyH-pentene, 1-hexene, A 2 and 3— dimethyl— 2— 
butene, 1-heptene, 1-octene, 1-nonene, Copolymers, such as alpha olefins, such as 1-decene and 1-dodecen, 
and the monomer in which these olefins and copolymerization are possible, For example, unsaturated carboxylic 
acid or its acid anhydride [a maleic anhydride, an acrylic acid (meta), etc.], An acrylic ester [(meta) methyl 
acrylate, an ethyl acrylate (meta), (Meta) (Meta) A copolymer with polymerization nature monomers, such as], 
such as acrylic-acid (meta) CI -10 alkyl (preferably one to C4 alkyl) ester, such as acrylic-acid propyl, butyl 
acrylate (meta), and 2-ethylhexyl acrylate (meta), etc. is mentioned. Moreover, a random copolymer, a block 
copolymer, or a graft copolymer is contained in these copolymers. An olefine copolymer wax is usually a 
copolymer with a kind of monomer chosen from ethylene, and other olefins and polymerization nature monomers 
at least. 
[0090] 

These waxes are independent, or they can be used, combining them two or more sorts. Polyethylene wax is 
desirable among these waxes, the number average molecular weight of waxes — 1 00-20000 — desirable — 
500-15000 — it is 1000 to about 12000 still more preferably. 
[0091] 

tk processing stabilizer is independent, or it can be used, combining it two or more sorts, the rate of a 
Drocessing stabilizer — the polyacetal system (resin A) 100 weight section — receiving — 0.01 - 10 weight 
section — desirable — 0.03 - 5 weight section (for example, 0.05 - 3 weight section) extent — it is 0.05 - 2 
weight section extent especially. 
[0092] 

(Weathering (light) stabilizer) 

\s a weathering (light) stabilizer, (a) benzotriazol system compound, (b) benzophenone system compound, (c) 
iromatic series benzoate system compound, (d) cyanoacrylate system compound, (e) oxalic acid anilide system 
;ompound, (f) hindered amine system compound, etc. are mentioned. 
;0093] 

[a) Benzotriazol system compound 

^s a benzotriazol system compound, 2-(2 , -hydroxy-5'-methylphenyl) benzotriazol, 2-(2 , -hydroxy - 3' and 5'-G 
-buthylphenyl) benzotriazol, 2-(2 '-hydroxy -3' and 5'-G t-amyl phenyl) benzotriazol, 2-The benzotriazols 
which have hydroxyls, such as benzotriazol, and an alkyl (one to C6 alkyl) radical permutation aryl group; (2- 
lydroxy - 3' and 5'-G isoamyl phenyl) 2-[2'-hydroxy - 3' and S'-screw alpha — The benzotriazols which have 
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mmy\ phenyl] benzotriazol, and an aralkyl (<4^' 



hydroxyls, such as alpha-dimethylflWreyl phenyl] benzotriazol, and an aralkyl (<^_p/D radical permutation aryl 
group; Hydroxyls, such as 2-(2 '-hydroxy-4 '-octoxy phenyl) benzotriazol And the benzotriazols which have an 
alkoxy (C1-12 alkoxy) radical permutation aryl group are mentioned. These benzotriazol compounds are 
independent, or they can be used, combining them two or more sorts. They are the benzotriazols which have 
hydroxyl and a C3-6 alkyl-group permutation C6-10 aryl (especially phenyl) radical among these benzotriazol 
system compounds, and the benzotriazols which have hydroxyl and a C6-10 aryl— C 1 -6 alkyl (especially one to 
phenyl-C4 alkyl) radical permutation aryl group in a list. 
[0094] 

(b) Benzophenone system compound 

As a benzophenone system compound Two or more hydroxyls The benzophenones (hydroxyl and hydroxyl 
permutation aryl, or aralkyl radicals, such as 2 and 4-dihydroxy benzophenone) which it has [, such as J I 
thru/or a tetrapod hydroxy benzophenone;2-hydroxy-4-oxy-t>enzyl benzophenone, ] ; such as benzophenones 
which it has, — the benzophenones (2-hydroxy-4-methoxybenzophenone — ) which have hydroxyl and an 
alkoxy (CI -16 alkoxy) radical 2-hydroxy-4-octoxybenzophenone, a 2-hydroxy-4-dodecyloxy benzophenone, 2 
and 2'-dihydroxy-4-methoxybenzophenone, 2, and 2'-tJihydroxy -4, a 4'^dimethoxy benzophenone, a 2-hydroxy- 
4-methoxy-5-sulfo benzophenone, etc. — etc. — it is mentioned. These benzophenone compounds are 
independent, or they can be used, combining them two or more sorts. The benzophenones which have a 
hydroxyl permutation C6-10 aryl (or one to C6-10 aryl-C4 alkyl) radical with hydroxyl among these 
benzophenone system compounds, and the benzophenones which have hydroxyl permutation phenyl-C1-2 alkyl 
group with hydroxyl especially are desirable. 
[0095] 

(c) Aromatic series benzoate system compound 

As an aromatic series benzoate system compound, alkyl aryl SARISHI rates, such as a p-t-buthylphenyl 
S ARISHI rate and p-octyl phenyl SARISHI rate, are mentioned. An aromatic series benzoate compound is 
independent, or it can be used, combining it two or more sorts. 
[0096] 

(d) Cyanoacrylate system compound 

As a cyanoacrylate system compound, it is 2-ethylhexyl-2-cyano. - It is 3 and 3-diphenyl acrylate and ethyl— 2- 
cyano. - Cyano group content diaryl acrylate, such as 3 and 3-diphenyl acrylate, is mentioned. A cyanoacrylate 
system compound is independent, or it can be used, combining it two or more sorts. 
[0097] 

(e) Oxalic acid anilide system compound 

The oxalic acid diamides which have the aryl group which may be permuted on nitrogen atoms, such as N-(2- 
ethyl phenyl)-N -(2-€thoxy-5-t-buthylphenyl) oxalic acid diamide and N-(2-ethyl phenyl)-N '-(2-ethoxy-phenyl) 
oxalic acid diamide, as an oxalic acid anilide system compound are mentioned. An oxalic acid anilide compound 
is independent, or it can be used, combining it two or more sorts. 
[0098] 

(f) Hindered amine system compound 

The piperidine derivative which has a steric hindrance nature machine as a hindered amine system compound, 
For example, ester group content piperidine derivative [4-acetoxy - 2, 2, 6, and 6-tetramethylpiperidine, 4- 
stearoyl oxy — 2, 2, 6, and 6-tetramethylpiperidine, 4-acryloyloxy - 2, 2, 6, Aliphatic series acyloxy piperidines 
(C2-20 aliphatic-series acyloxy-tetramethylpiperidine etc.), such as 6-tetramethylpiperidine; 4-benzoyloxy - 
Aromatic series acyloxy piperidines, such as 2, 2, 6, and 6-tetramethylpiperidine ; A screw (2, 2, 6, and 6- 
tetramethyl-4-piperidyl) OGIZA rate, (C7-1 1 aromatic-series acyloxy-tetramethylpiperidine etc.) Screw (2, 2, 6, 
and 6-tetramethyl-4-piperidyl) malonate, A screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) horse mackerel peat, 
A screw (1 , 2, 2, 6, and 6-pentamethyl-4-piperidyl) horse mackerel peat, Screw (2, 2, 6, and 6-tetramethyM- 
piperidyl) sebacate, A screw (1, 2, 2, 6, and 6-pentamethyl-4-piperidyl) aliphatic series J I [, such as sebacate ], 
tricarboxylic acid-screw, or tris piperidyl ester (C2-20 aliphatic-series dicarboxylic acid— bis— piperidyl ester 
etc.); — a screw (2, 2, and 6 — ) 6-tetramethyl-4-piperidyl terephthalate, Tris (2, 2, 6, and 6-tetramethyM- 
piperidyl) benzene - Aromatic series J I a tetracarboxylic acid-screw thru/br tetrakis piperidyl ester 0, such as 
1, 3, and 5-TOR IKAR UB OKISHI rate [ aromatic series J I or ] [ tricarboxylic acid-screw ] or tris piperidyl ester 
etc. — etc. — ] — Ether group content piperidine derivative [4-methoxy - CI -10 alkoxy piperidines (C1 -6 
alkoxy-tetramethylpiperidine etc.);4-cyclohexyloxy, such as 2, 2, 6, and 6-tetramethylpiperidine -2, 2, 6, C5-8 
cycloalkyloxy-piperidines, such as 6-tetramethylpiperidine; The 4-phenoxy -2, aryloxy piperidine;4-behzyloxy, 
such as 2, 6, and 6-tetramethylpiperidine, — ;1 and 2-screws (2, 2, and 6 — ), such as C6-10 aryl-C1-4 
alkyloxy-piperidines, such as -2, 2 and 6, and 6-tetramethylpiperidine ], such as alkylene dioxy bis -piperidines 
(CI -10 alkylene dioxy— bis-piperidine etc.), such as 6-tetramethyl-4-piperidyloxy ethane, Amide group content 
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piperidine derivative [4- (P henylc^^moyloxy) 2 -2, 6, Carbamoyloxy piperid^^ such as 6- 

tetram ethylpiperidine ;], such as c^lmoyloxy permutation alkylene dioxy-bis-piperidines, such as the screw (2, 

2, 6, and 6-tetramethyl-4-piperidyl) hexamethylene -1 and 6-dicarbamate, etc. is mentioned. Moreover, the 

piperidine derivative polycondensation object (succinic-acid dimethyM -(2-hydroxyethyl)-4-hydroxy - 2, 2, 6, 

and 6-tetramethylpiperidine polycondensation object etc.) of the amount of giant molecules etc. is contained. 

These hindered amine system compounds are independent, or they can be used, combining them two or more 

sorts. 

[0099] 

An ester group content piperidine derivative especially aliphatic-carboxylic-acid piperidyl ester (preferably C2- 
16 aliphatic-series dicarboxylic acidHDis —piperidyl ester, still more preferably C6-14 aliphatic-series dicarboxylic 
acid-bis-tetramethyl piperidyl ester etc.), aromatic series J I, a tricarboxylic acid-screw, or tris piperidyl ester is 
desirable among these hindered amine system compounds. 
[0100] 

A weathering (light) stabilizer is independent, or it can be used, combining it two or more sorts, the rate of a 
weathering (light) stabilizer — the polyacetal system (resin A) 100 weight section — receiving — 0.01 -5 
weight section — desirable — 0.01 - 2 weight section — it is 0.1 - 2 weight section extent still more 
preferably. Moreover, it is desirable that uses a kind together at least in having been chosen from weathering 
(light) ********, the (f) component, and other (a) - (e) components, and it is desirable to use together (a) 
benzotriazol system compound and (f) hindered amine system compound especially, in this case, (f) component 
and [(a) - (e) — ] — a component — comparatively (weight ratio) — the former /latter =0 /100 - 80/20 — 
desirable — 1 0 /90 - 70/30 — it is about 20 /80 to 60/40 still more preferably. 
[0101] 

(Coloring agent) 

Various colors or a pigment can be used as a coloring agent. The solvent color of a color is desirable and an 
azo system color, an anthraquinone system color, a phthalocyanine system color, or a naphthoquinone system 
color is mentioned. About a pigment, both an inorganic pigment and an organic pigment can be used. 
[0102] 

As an inorganic pigment, a titanium system pigment, a zinc system pigment, carbon black (furnace, black, 
channel black, acetylene black, KETCHIEN black, etc.), an iron system pigment, a molybdenum system pigment, 
a cadmium system pigment, a lead system pigment, a cobalt system pigment, an aluminum system pigment, etc. 
can be illustrated. 
[0103] 

As an organic pigment, azo pigment, the Anthraquinone system pigment, phthalocyanine pigment, the 
Quinacridone system pigment, a perylene system pigment, a peri non system pigment, isoindole pigment, a 
dioxazine system pigment, or the Indanthrene system pigment can be illustrated. 
[0104] 

A coloring agent is independent, or it can be used, combining it two or more sorts. If the high coloring agent 
[carbon black, a titanium white (titanium oxide), phthalocyanine pigment, and a perylene system pigment] of an 
optical shielding effect, especially carbon black are used among these coloring agents, weatherability (light) 
nature can be improved. 
[0105] 

the rate of a coloring agent — for example, the polyacetal system (resin A) 1 00 weight section — receiving — 
3-5 weight section (for example, 0.01 - 5 weight section) — desirable — 0.1 - 4 weight section — it is 0.1 - 2 
weight section extent still more preferably. 
[0106] 

(Other additives) 

n the polyacetal system resin constituent of this invention, if needed, it may be independent, or the additive of 
:ommon use, for example, a release agent, a nucleating additive, an antistatic agent, a sliding nature 
amelioration agent, a shock-proof amelioration agent, a flame retarder, a surfactant, perfume, various polymers 
(for example, olefin system resin, polyester system resin, urethane system resin, etc.), two or more sorts of 
Dulking agents, etc. may be combined, and you may add. Moreover, resin ([independent or the copolymer] of 
2]-]0 alkyl (meta) acrylate, such as polymethylmethacrylate), for example, acrylic resin, excellent in 
A/eatherability (light) nature, an acrylic core shell polymer, polycarbonate resin, etc. may be added if needed. 
[0107] 

[The manufacture approach of a polyacetal system resin constituent] 

Phe polyacetal system resin constituents of this invention may be powderHike mixture and melting mixture, and 
:an be prepared by mixing with polyacetal system resin (A) by the approach of common use of other additives 
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as occasion demands with phenols^^) and/or amino acid (B-2). For examplel^lr mixing (1) each component 
kneading with the extruder of one shaft or two shafts, extruding and preparing a pellet The pellet (masterbatch) 
with which presentations once differ is prepared, the approach of fabricating, and (2) — Specified quantity 
mixing (diiution) of the pellet is carried out, shaping is presented, after making an inhibitor iive together and 
adhere to the pellet of the approach of acquiring the Plastic solid of a predetermined presentation, and (3) 
polyacetal resin, with spraying, a surface coat, etc., it fabricates and the approach of acquiring the Plastic solid 
of a predetermined presentation etc. can be adopted. 
[0108] 

The resin constituents of this invention are approaches, such as the shaping approach of common use, for 
example, injection molding, extrusion molding, compression molding, blow molding, a vacuum forming, foaming, 
rotational casting, and gas injection molding, and although various Plastic solids are fabricated, they are useful. 
[0109] 

[Plastic solid] 

While the polyacetal system resin Plastic solid of this invention which consisted of said polyacetal system resin 
constituents is included combining polyacetal system resin (A), and phenols (B 1 ) and/or amino acid (B -2) and is 
excellent in weathering (light) stability, there are very few formaldehyde yields. That is, the Plastic solid which 
consisted of conventional polyacetal system resin containing stabilizers, such as an antioxidant, generates 
comparatively a lot of formaldehyde, and pollutes the others and the living environment which are corrosion, 
discoloration, etc., and work environment. For example, the formaldehyde yield from the polyacetal system resin 
Plastic solid generally marketed is about [ 2-5micro / per two ] g the surface area of 1cm in dry type (constant 
temperature under a desiccation ambient atmosphere). 
[0110] 

On the other hand, in dry type, the formaldehyde yield of the polyacetal system resin Plastic solid of this 
invention is about [ 0-1 micro ] g preferably below surface area 2microper two g (about [ OH .Smicro ] g) of a 
Plastic solid. [ of 1cm ] 
[0111] 

In addition, the formaldehyde yield in dry type can be measured as follows. 
[0112] 

After cutting a polyacetal system resin Plastic solid as occasion demands and measuring surface area, the 
suitable amount (for example, extent set to 2 the surface area of 10-50cm) of the Plastic solid is put into a 
well-closed container (capacity of 20ml), and it is left at the temperature of 80 degrees C for 24 hours. Then, 
5ml of water is poured in into this well-closed container, the quantum of the amount of formalin of this water 
solution is carried out according to J IS K 0102 and 29 (term of formaldehyde), and the formaldehyde yield per 
surface area of a Plastic solid (mug/fcm2) is calculated. 
[0113] 

A numerical convention of said formaldehyde yield in this invention As long as polyacetal system resin (A), and 
phenols (B 1) and/or amino acid (B-2) are included In the Plastic solid of the constituent containing an inorganic 
bulking agent, other polymers, etc. Plastic solid [ not only /of the polyacetal system resin constituent 
containing the additives (the usual antioxidant a stabilizer, coloring agent, etc.) of common use /not only ] It is 
applicable also about the Plastic solids (for example, a multi-color molding object, a covering Plastic solid, etc.) 
with which most front faces (for example, 50 - 100%) of the Plastic solid consisted of resin. 
[0114] 

The Plastic solid of this invention is suitably used as autoparts, the electrical and electric equipment and 
electronic parts (active parts, passive component, etc.), building materials and a pipe fitting, daily necessaries 
(life) and the components for cosmetics, medical (medicine and therapy) components, and components for 
photographs, although it is usable for any applications (for example, the knob as bicycle components, a lever, 
etc.) from which formaldehyde serves as evil. 
[0115] 

More specifically as autoparts, mechanism elements, such as the mounted electrical and electric equipment and 
electronic parts, such as electric system components, such as interior parts, such as an inner handle, a fuel 
trunk opener, a seat belt buckle, an assistant lap, various switches, a knob, a lever, a clip, and a speaker grille, 
meter, and a connector, audio equipment, and a car navigation device, components in contact with the metal 
represented by the carrier plate of a window regulator, door-lock actuator components, mirror components, 
windshield-wiper-motor system components, and components of a fuel system, can be illustrated. 
[0116] 

the electrical and electric equipment - electronic parts (mechanism element) — ****** — polyacetal — a 
system — resin — a Plastic solid — constituting — having — and — a metal — a contact — a large number - 
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- existing — a device — compon^te — or — a member — [ — for example^^a cassette tape recorder — 
etc. — audio equipment — VTR ISpo tape recorder) — eight — mm — vidCT^- a video camera — etc. — 
video equipment — or — a copy machine — facsimile — a word processor — a computer — etc. — OA (office 
automation) — a device — further — a motor — a spring — etc. etc. — driving force — operating — a toy — 
telephone — a computer — etc. etc. — being attached — a keyboard — etc. etc. — ] — etc. etc. — it can 
illustrate . Specifically, a chassis (base), gear, a lever, a cam, a pulley, a bearing, etc. are mentioned, 
furthermore, the light and the magnetic media components (for example, a metal thin film mold magnetic tape 
cassette, a magnetic disk cartridge, an optical magnetic disk cartridge, etc.) with which at least the part 
consisted of polyacetal system resin Plastic solids — it can apply to the metal tape cassette for music, a digital 
audio tape cassette, 8mm video tape cassette, a flexible disk cartridge, a mini disc cartridge, etc. in more detail. 
As an example of light and magnetic media components, tape cassette components (the body of a tape 
cassette, a reel, a hub, a guide, a roller, a stopper, lid, etc.), disk cartridge components (the body (case) of a disk 
cartridge, a shutter, clamping plate, etc.), etc. are mentioned. 
[0117] 

Furthermore, the polyacetal system resin Plastic solid of this invention Building materials and pipe fittings, such 
as lighting fitting, fittings, piping, a cock, a faucet, and toilet peripheral-device components, fasteners (a slide 
fastener, a snap fastener, and a surface fastener — ) Stationery, such as a rail fastener, a lip cream and a lip 
stick container, a scrubber, extensive life relation components, such as a water purifier, a spray nozzle, a spray 
container, an aerosol can, a common container, an electrode holder of a hypodermic needle, camera (digital) 
components, and film circumference components, — it is used suitable for -makeup relation components, 
medical relation components, and the components for photographs. 
[0118] 

[Effect of the Invention] 

It can control extremely the yield of polyacetal system resin and the formaldehyde from a Plastic solid to a low, 
and can improve circumference environments (work environment, operating environment, etc.) greatly while it 
can improve thermal stability, especially the melting stability at the time of fabrication, since the polyacetal 
system resin constituent of this invention contains little phenols and/or amino acid. Furthermore, even if it is 
under a severe condition, generation of formaldehyde and extraction of an additive can be controlled, adhesion 
(mold deposit) of the decomposition product to metal mold, an additive, etc., and extraction of the resin 
decomposition product from a Plastic solid and an additive and the heat deterioration of a Plastic solid can be 
controlled, and the quality and the moldability of a Plastic solid can be improved. 
[0119] 

[Example] • 

This invention is not limited by these examples although this invention is explained more below at a detail based 

on an example. 

[0120] 

In addition, in the example and the example of a comparison, about the yield of the formaldehyde from a Plastic 
solid a moldability (amount of a metal mold affix), dry type, and wet, it is the following, and made and evaluated. 
Moreover, the polyacetal system resin used in the example and the example of a comparison, phenols, amino 
acid, an antioxidant, a heat-resistant stabilizer, a processing stabilizer, a weathering (light) stabilizer, and the 
coloring agent are as follows. 
[0121] 

[Moldability (amount of a metal mold affix)] 

Continuous molding (1000 shots) of the Plastic solid (diameter [ of 20mm ] x thickness of 1mm) of a specific 
configuration was carried out using the injection molding machine from the pellet formed with the polyacetal 
system resin constituent, and extent of a metal mold affix was evaluated to five steps. In addition, there are so 
few metal mold affixes that a figure is small, namely, a mold deposit means few things. 
[0122] 

[The formaldehyde yield from the Plastic solid in dry type] 

After putting the resin sample of ten test pieces (2mmx2mmx50mm) (the total surface area of about 40cm 2) 
nto the well-closed container (capacity of 20ml) and heating within a thermostat at the temperature of 80 
degrees C for 24 hours, air cooling was carried out to the room temperature, and 5ml of distilled water was 
poured in in the syringe. According to J IS K 0102 and 29 (term of formaldehyde), the quantum of the amount of 
Formaldehyde of this water solution was carried out, and the formaldehyde gas yield per surface area (mug/cm2) 
was computed. 
[0123] 

[Extraction of an additive (blooming nature)] 

http://Www4.ipdl.ncipi.go.jp/cgi-bin/tran_webjcgi_ejje 2005/03/24 



JP,2004-043610,A [DETAILED DESCRIPTION] 17/22 ^— v 

rWrer [ of 20mm ] x thickness of 1mm) test^^e into gear oven and heat- 



After putting the mold-goods (diar 

treating it at 130 degrees C for 5 hours, the following three-stage estimated the"extraction condition for the 
front face of mold goods by visual observation. 
[0124] 
0 : nothing 
**: Be for a while, 
x: Many [ very ] 
[0125] 

[Weathering (light) sex test] 

Change of the hue [ mold goods / (70mmx40mmx3mm) /plate-Hike ] after a 600-hour exposure and before and 
behind an exposure and change of gloss were observed on 83-degree C fade conditions with the weather meter 
[the Suga Test Instruments Co., Ltd. make and a WEL-SUN-HCH mold], and extent of the change was 
evaluated to five steps about each. It means that there are so little ******, i.e., the fall of gloss, and 
discoloration that a figure is small. 
[0126] 

[Polyacetal resin A] 

A-1 : Polyacetal resin copolymer (melt index =9g /10 minutes) 

A-2: The polyacetal resin copolymer constituent pellet prepared in the example 1 of a comparison 

A-3: The polyacetal resin copolymer constituent pellet prepared in the example 4 of a comparison 

In addition, the above-mentioned melt index is the value (g /10 minutes) measured under conditions (190 

degrees C and 21 69g) according to ASTM-D1238. 

[0127] 

[Phenols B 1] 

B1-1 :Novolak mold phenol resin [S UMIR AITOREJ IN — 53647 and the product made from Sumitomo 
DEYUREZU] 

B 1-2: Phenol aralkyl resin [MIREKKUSU XL-225 and the Mitsui Chemicals, Inc. make] 
B 1 -3: Polyvinyl phenol [mull Chinese quince car S-1P and the Maruzen Petrochemical Co., Ltd. make] 
B 1-4: Vinyl phenol-methacrylic-acid 2-hydroxyethyl copolymer [the mull Chinese quince car CHM and the 
Maruzen Petrochemical Co., Ltd. make] 

B 1-5: Vinyl phenol-methyl-methacrylate copolymer [the mull Chinese quince car CMM and the Maruzen 
Petrochemical Co., Ltd. make] 

B 1-6 Iris [1,3, and 5-] [2-(4-fiydroxyphenyl) propyl] benzene [Tris TC and the Mitsui Chemicals, Inc. make] 

B1-7:Catechin [SANFURABON HG and the TAIYO KAGAKU CO., LTD. make]. 

[0128] 

[Amino acid B -2] 

B -2—1 : L-histidine 

B-2-2:L-thyrosin 

B-2 -3: L -phenylalanine 

B-2-4:DL-tryptophan 

B-2-5:DLHiexa KIDORO picolinic acid. 

[0129] 

[Antioxidant C] 

C-l : Triethylene glycol-screw [3-(3-t-butyl-5-methyl-4Hiydroxyphenyl) propionate] 
C-2:Pentaerythritol tetrakis [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate]. 
[0130] 

[The heat-resistant stabilizer D] 
D-1 : Melamine 
D-2: M elamine resin 
D-3: CTU-guanamine 

D-4: The masterbatch pellet containing 3% of the weight of the allantoin which carried out extrusion preparation 
from allantoin [the Kawaken Fine Chemicals Co., Ltd. make] and a polyacetal resin copolymer [the product 
made from Polyglass Tex, and Duracon M90] 
D-5:BIUREA 

D-6: Adipic-acid dihydrazide. 
[0131] 

[The heat-resistant stabilizer E] 
E-l : 1 2-hydroxy calcium stearate 
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E-2: Magnesium stearate 
E-3: M agnesium oxide. 
[0132] 
[Processing stabilizer F] 
F-1 : Ethylene-bis-stearylamide 
F-2: Glycerol monostearate 

F-3 : P o lyethylene— glycol [molecular weight : 35000] 

F-4: Poly ethylene-glycol mono stearin acid ester (the Nippon Oil & Fats Co., Ltd. make, N onion S-40). 
[0133] 

[The weathering (light) stabilizer G] 

G-l : 2-[2'-tiydroxy-3' and 5'-$crew (alpha and alpha-tlimethylbenzyl) phenyl] benzotriazol 
G-2: 2-[2 '-hydroxy -3' and 5'-G t-amyl phenyl] benzotriazol 
G-3: 2-hydroxy-4-oxy-benzyl benzophenone. 
[0134] 

[The weathering (light) stabilizer H] 

H-1 : Screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate 
[Coloring agent I] 

1-1 : Carbon black (acetylene black) 
1-2: Phthalocyanine system blue pigment 
1-3: Titanium oxide. 
[0135] 

Examples 1 -26 and the examples 1 -5 of a comparison 

After mixing phenols, amino acid, an antioxidant, a heat-resistant stabilizer, a processing stabilizer, a weathering 
(light) stabilizer, and a coloring agent in the polyacetal resin 100 weight section at a rate shown in Table 1 and 
2, melting mixing was carried out with the twin screw extruder, and the constituent of a pellet type was 
prepared in it. Using this pellet, the predetermined test piece was fabricated and the injection molding machine 
estimated the mold deposit at the time of shaping, and extraction of an additive. Moreover, the formaldehyde 
yield from a predetermined test piece was measured. Furthermore, weatherability (light) nature was evaluated 
using the predetermined test piece. A result is shown in Table 1 and 2. 
[0136] 

In addition, it evaluated like the above about the example which does not add the example and the weathering 
(light) stabilizer which do not add phenols and amino acid, and the example which carried out abundant addition 
of the phenols for the comparison. A result is shown in Table 3. 
[0137] 

Examples 27-35 

Phenols or amino acid were carried out at the pellet type resin constituent prepared in the example 1 of a 
comparison, addition mixing of the specified quantity of the heat-resistant stabilizer D was carried out at the 
pan, the predetermined test piece was fabricated for this pellet with the injection molding machine, and the 
mold deposit at the time of shaping and extraction of an additive were evaluated. Moreover, the formaldehyde 
yield from a predetermined test piece was measured. Furthermore, examples 34-35 fabricated the 
predetermined test piece, and evaluated weatherability (light) nature. A result is shown in Table 4. 
[0138] 
[Table 1 ] 
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[0142] 

While the appearance of a moldability and mold goods can be improved, and an environment is greatly 
improvable so that more clearly than a table since the yield of formaldehyde is very small since the resin 
constituent of an example has little mold deposit at the time of shaping, and extraction of an additive compared 
with the example of a comparison, the weatherability (light) nature of mold goods can be improved. 
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$<itc. aH&^5£3>!£^-*. 7i;-A| (Bl) 

/xiJ7sysi)i (B2) t. mm&mm tarns (a 
att) at. mm/'&^= 9 9/ 1 ~ 1 0/9 o-e^-sst 
1 ta««*afijt!gj. 

[SI#3I8] 

tf\)7-^5>-)i&mm (A) t. ;*7^l7iy- 
^etJll (b 1) ttM3tm^MM6li«ir*o 
t> mm (b 1) Kis^r. mm^y-r-Rzfzzm&cD 

3-W*74<#ff-T 5 li%HTTSO, WAS (Bl) <7>® 
art*. SMS (A) 1 0 0 fiftgBlC^LT. 0, 01- 
0. 7SfiB&T&£*U7ir*-JU^mi!gffl/5£». 
[g*tfipi9] 

^'JT-te^-JU^^flg (A) 1 0 0SagBI-*fLT. 7 

xy-ji/S (b 1) 0. 0 0 1 ~ 1 nmm&.&/x\t7 

S^SS (B2) 0. 0 0 1 ~ 1 OSa38£S£L.T* 
[IS^Jl 1 0 ] 

1 1 ] 

(1) iSg8 0tT2 4P#BJlSEa^P B 1-C«i?Lrc»§. £ 



t*^A7Aft Ka^BE^^WSEIlll c m-' SO 2 
« gWTT^-SlgjRia l 0fS«<Os£J£#:. 
[lit*iB 1 2 ] 

BitjK*^. s»i¥aBa D a. mm. ■ m^s,, mm • ibwsb 

iMIR it; l HT&£li!;Rig 1 OKIScoeKJB 

[0 0 0 1] 

[0 0 0 2] 

n£*<7>t£fl?] 

a. %*t • iswBStt. • ftstffliSp a p. mm&Fnmco 
mit-rzmfaz^LT^z. #<j7iz5'-ji<%Mm\z& 

(^E-)I/ F:rtf ->'•;/ h) 7)<#S£Lft^C£:. fiSHUnl*-?* 
telnet. fi£^aco->;i^/N'-^ h U -^jJW K££<*:<D 

T. BEJK*DIigSXUBS:^p?,)&^©*Jl.A7';i/7 f t KCD 

^SSf^^gRp^p^ffittL^OWmt&tlWfl-^irJ; 
S.«^FS*±i;-5. ^6(C*:)!/AT)U^t F 

4W s*^. g6p a a m3ixg-erofpiiss^^M^lSp D DOTffiffl)i 

[0 0 0 3] 

abnins. L7i»L/-i7)<b. Jn^icJi^'j 
50 mgg»T(D^Si^»?,gc •!). fmS5±!;',i. iteiias 



(3) 
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[0 0 0 4] 

Lrt*L, cnbCO^I^iE^LTt). ^'J7t^-;i/ 
^#tSgc7)^^^^^:{c«]SiiT^C<hH(S^T^O. UBS 

etc, #'J v~-#^fc£9«MW^Ofi;T. <lt)I§<7)'£ 
[0 0 0 5] 

$>Z>* 30 
[0 0 0 6] 

»»IB 5 2 - 5 9 6 4 6*2i«K:te, * U Tir^-JUa 
^U^-tC&ftlBfrjhSy, 7JU*U><}U5 7 >§i, 

5m£&:»2-t±\ fe^ii;^^*U7-t!^-^Mfl§ 

(DtiktiQfzrtT'te, ifcfzfcJUATJlsTt K<B*££»St;: 
[0 0 0 7] 

&mM6 1- 1 4 5 2 4 5-^#Hl^ #U T-ir^-JU 40 

LT, y7/^/7-y>i, h 'J 7 y >Sft £ £/f! ^-5 
[0 0 0 8] 

t#HHDS6 3 - 2 6 0 9 4 9^^^tC(i. #'J7-fc* — 



iKih 3*1 £ & 8s>JD L # U 7 -Ir — Jl eg fl^ffl jffi fiE «3j&*Bfl 
^$nt^s. sfJfS?£*a^j(;:<fc o . to** 

[0 0 0 9 ] 
[0 0 10] 

0 I . 48, No. 7, pp. 443-447 (Ju 

1 . , 1 99 1) ) 0 jf§|? 5 - 9 8 0 3 9 ^<A%klZ 

^u/^^^xy-;i^wjg5 o- imm» 2 m 

7^i7i7-;WHg=9 9/l (SSit) 

ftmzitzzt&mm-e&z. 

[0011] 

7;u^t K<o*flE**L< »lT-ta#U 7-tr^-;u^ 

[0012] 

ir^-;U*»JliaiJBR»2SitJC^-<o«a^ffi, ffiac^^JB* 
[0 0 13] 

\z&>z>» 

[0 0 14] 

*SSK(7)Si|<75aW«, iSBBft:*fl i T"C*orfe^^A7 
T^^>ch<ht>(c^^*co a a D K^^±L, 

^tfij 7-t^-;u*BtjiBiafi)c«acx-€-^«3a^a. m 




[0 0 15] 
[0 0 16] 

U7t^-J^8tl (A) 1 0 OSSgBlZttLT. 
A7^ThKMffiMi:LT^7xy-JH (B 1) 0. 

o o i - lasgBRtf/xteT^ ysa cb 2) 0. 0 
01-1 o«agBT«f££n-r^3. mmy^y-^m 
(bi) a, yx^vtrmy^y-^mm. y^j- 

-W^^t^oTfeiK WieT^/^^ (B2) 
te, a-T^yg?, j3-7$;i, r-75yi, 6- 

^>fc &itm±m. ma&izm. mn^^m. mm 

[0 0 17] 

*«9nctt, mrte^g (a) 1 0 omaaurttLT, m 
B7x;-;m (bi) 0. 0 0 1 - 1 m&mj&zs/y. 
j mm (b 2) 0. 001-1 omagg^s^u 

[0 0 18] 

[ (A) #U7t^-^MflS] 

Til^-^^mmtU. ^^f>^^U>S (-CH 

SBS) 40 1 0j a if) . ^^£/^^U>*fi<hzi^ 

Atf. #Uy7X? 7 n («) 8, fia a o* 

> (ISBiS) j at*) ^4$n^. 3#U^— 

tt»*S2-41S) xTJU* ly>3Mi (MA 

tf. t+yXf 1/>1 (-CH2 C H 2 O-) . **~> 

ir*-Jb*tttIS^*t;:*tLT. 0. 0 1-3 0^6JU%, 
»*L<«0. 0 3-2 0«% (WAH 0. 05- 



(4) M2 0 0 4 -4 3 6 1 0 

6 

i 8^;u%) . secffiKUo. i - i 5^;y%s 

[0 0 19] 

fed: sH'JJt^-^aSUT-lt 7>^A3#U 

4 3 0 7^4i«. <«) «, ffiA« ry^-y 

^ (a»H8l) laj t^-jry*? (Sflfcffi*) LMJ 
70 t) , ^77h3#'j7-a«!:t*oTt) s tK 

fWHsnr. «ah ii¥^ft5, 000-50 

-20 0, 0 0 0, ffJKfJIO, 000-400, 000 
[0 0 2 0] 

»E#U7-t*-^*MH «Aii 7^rtHS 

3"=1r1t>\ x^lx>;*-*-tJ-Y b\ ypt!l/>t + 1f^ 

^*-fe>:*-*U- -f h\ 1, 3-v^-^V^>, I, 3- 
>^3r+h>^) , ^#c^Jy^-;y (MAfcf, yX^!/> 

;ux— («Atf. ^^;u^U v-^jux— x^ 

->>?JUX — 7xZJI/^J yyJl/X-fik 
t7f Jl^y U ->y;i^x-rM£) . 7;^l/>Xtt* 
U **i/7 )\,*r U->^U Zl—iVW*) yyJl,X-f^ 

h U Xf yy^'JJ-Jl.y^'J yy^X-rJk ^ > 
iy^ — ;i^iy^U vv^JUX— ^JU^t) , TJl^JUXteT 

40 u— ;u^u '>'>*;u7;un— ju, 5S«xx^;y («Atf, 

[0 0 2 1 ] 

[ (B i) yjLj-)\,m] 

»i««ic#-r*t»IB (^xy-;u^tM«§) , #'J7i; 

50 7^l7x/-^^ffll, 7i;-Jl77^J«ffl 



(5) 
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mm (mah ^r^¥ 7-29221 4^ii«f3fB@<7) 

*-S/'J-Xj r7<f-f— >U-Xj , JEJUNI* 
(*) 3!, RS* r^^y;uj &£) , a^>«tt7x 

Bg 6 1 - 2 9 1 6 1 6 &MPB 6 2 - 2 0 1 9 2 

2^S8, #f«6-4 9 1 8 1 {fgtfHzettO^jcy i0 

* (B#5toft^ (MO ffiAfi TD P P - 6 0 0 
mj ) ] , #u e=;u^xy— ^*»»«3W*tf 

k*x7i;-m hu^7x;-;i/g, ^^-^> 

[0 0 2 2] 

y#77^i7x;-MWiim 7x;-jh a? 

[0 0 2 3] 

7x;-JHS,i:lTH «7ttf, :7xy-;u, c 
i-ao (»^l<«c i - i 0 

S) ^I*Lfc7x;-^ (^JAtl p m-pl/V 
— )\s&<D?l>*S—JUm* 3, 5 - + 

xU/-^S, x^;u:7 x y — ju, ^ot!^7xy- 
;k y^7x;-ik t.-7W7x/-jk 
^7xy-;k y-^7xy-;k h'f*>^7x/-^ 30 

, ->7/7x/-jk ^i7xy-i^ 

uy;u->>, #xn— ;u3?) % 7'J-^7xy-;i/ 
7xz;i,7xy-;k ^>f/*;t'7x/-;k ^7 ^ 
K7xy-;i*. (WAtf. t'7x/ 

-;Ufc£) . ^7x/-^g 4, 4'-f 

yyo^iJr>y7xy-ik(t'77x;-^A) . 

4, 4' ->fl/>y7i/-^ (b'X7x; 

F) , 4, 4' -x^^-;u>?^iy-;u (t'X7i/ 

-JUS) . 4, 4' -fty7x;-Jk 4, 4' 
^yy^iy-J^] . T ^ J y x.S-)l,m (MAtf. 40 
7^7x/-M£) W«ST*5. :n^»(?)7x 

y-;Hgco?-5, 7x;-^tt7;i/W (d - 4 7 

[0 0 2 4] 

^A7;i/f t K, 7th7^rth\ 7 , Db!t>7^T 
b K«) . ^S^TJUxbK K>X7Jl,ftK, b K 



^A7)irtK?) ctiecoz n^b 

W^LK :ti^7^fbKi(l *»-cx«z« 
[0 0 2 5] 

/#7'V^l7x/-M»ffid:LTH ^x 
/*77^S7>yA7x/-;^iE -7x7— ;n* 

^yy#7y^i7x/-MiB (MAtf. tjky/ 

[0 0 2 6] 

7x7-^^7^x1: K«twW^JEj6tt, i8#- *S 
UK*. 5ft§£t£) ^WJSlgg (p-h^x>x;^> 

It) tt, 89#/f«#=l/0. 6-l/l@gt^^ 0 
[0 0 2 7] 

cne^/*7 7^S7xy-;^ii^)^^, 33s 
(xteiSBt) 7x;-wfia$nfct;v-i/xffl 

iSSl^Ey v-&acz: m{£ (rift:) 

tt. 0. 3li%J^T> ff$U<[i0. 211% 

£AT. $e»fC»*L<tt0. lll%J^7t^5o ^y 

3. i/X («c) <75 is a* rx ^ ^< h u>?>p r - 5 3 6 

47j , U>7-f hl^y>PR-NMD-100y'J 
— Xj . U^7<hl/y>PR-NMD- 2 0 0 y'J 

— Xi adftLTAft.fs. :nbw;*77^i7 

[0 0 2 8] 

y*^^^S7xy"-;u*«iigoa^»^a«, 

fWP5$*rr. G*JAtf, 300-50000, £?£L<te 
300-10000, $6 fc£?£ L<«3 0 0- 800 

[0 0 2 9] 

(7xy-jUT^;u^;u,^stflg) 
y x. s - fry ^ jumrnm £ LTte, y ^;u^jus 
7x;-Wt7 h-^<hcos/s:^st#^ns 
7x/-;i.7 7j^JH»lig^t7 h-;u7^JU+;n»)!g 

[0 0 3 0] 

77i^^S<hLt}t WAH p-^y'JI/y^'Ja 
-Jk p -*->u u>yj a-;uc i - 4 t;u*;ux- 



(6 

9 

;u ^> p - is U U > yj 3-jk>*xf JU-ril/ 

U>-a, a' - vr-fe-r— h«) . T =7 )Vz/3r— 
Jim (WAB, p-^y'J^-a, a' — 
») , 77^/\7-f Fl p- + y'JI/> 

-y^DT^Ff) cm^^^n-^ 

[0 0 3 1] 

a>-5^, ^xy-;u-^TJU^;u (Ci - 4 7;u^;u) 7 
x/ — ;k -yyv — Jim. W\Z7 jlJ — )i^±y N — ;i/ 

[0 0 3 2] 

tLTH 77i^x-fJ«^ffl^/:^> ftMI£<7> 

tf, Ci - 4 7;u^;i/eftS£ (^>^;u«6Sr. >?x^jh» 
Si7x/-Wi:^ (^e;nt) 

1/1-1/3, »^L<{il/l-l/2. 5iST 
[0 0 3 3] 

7xy- J ii/77^+;^§t)l§(i r$i/7^7j 

( = (I*) S) . rx$7-f hl/y> PR- 5 

4 4 4 3 J (££7^ l/X (flc) §g) Tx y 1 o 

k J (Albright & W i I son (ft) S) 
TA^-C^o £7c, 2000-35182 

c^^T^^o cneo7x/-;i/7 7ji/+j^»J!§ 

[0 0 3 4] 

7xy ^;mr;H6Wma>»¥ig^Jtti, tftc^ 

P&^nT. «AH 300-50000, £r£L<te3 
00-10000. $6 tC#£ L<\t 300-8000 

[0 0 3 5] 

* , Jt-^7xy-j^ffi<!:lT!l tKn + yiH 50 
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[0 0 3 6] 

£-)17jlS-)1. ybFD + y7fU>f« 
[0 0 3 7] 

^/v- [«pttf, 7*''J;U«. 7 

9*})VWL*¥)\s. (*^> 7^'J^BXfJk (^50 
7^'J;ua^;U. (*50 7^UM2-XfJK4 
~>Jl^<£> 7^UJI/iCi - 1 8 7MJH7r 

7? iJjl/8 2 - t FD^yXfM^t 
Fn + yJU^S 7^ U JUXfi^coc 

1-18 7i^Jbxxf;k (*40 77 'J ju&^u ~> 

CDC, - 1 a 7JI/=l 1 ^X7fik (^^) 7 7UJU7^ 
h\ 7 7'JDlFiJJl/f] . Xfl/yi 

tf, i/>, tfx;i/ F;i/X>, a -pt^^x^i// 

^DDXfl/X hf-frj-y? U>. ex^y^OA^ 

, 7i/^Fi vhs h\ n-^7^;u 

7H ^ F^t'WN-Ci - 4 7;WKU>f ^ h\ N 
-7x^iKH^ b*£:i:(7)N-7 U -JK U-f ^ F 
30 , ->*x>g| -f V7l/>, 1, Z-?9*J 

x>, 1, 4-A^U-yXX S^x^ D^>^ yX> 
» , t'-j^^yv- (W^tf, W8ex;k ^ntf 

>, / f JK V 7a <-J^ F >?^) t-Jb^r F >S, 
tfxJK 7 7f^X-fik fcfxJU^JUX— *7JI/^C7) 
t'x;i/X-ri^, N-t-j^;i//v/-;k N — fx 
;HfD«J K >, N - t - M ^ ^y-J^<0S*«t k' 

[0 0 3 8] 

t K □ ^ y Jl/Stf 7?f S t - 7 7 - iftl^ttt 

0/90-100X0, SSKH3 0/7 0- 1 0 0 
/0, $6{:»SK«4 0/6 0-1 0 0/0§ST 

[0 0 3 9] 

cne><0#u t'x^^xy-juswiif^^-s. t*x;u-7 

x/-;U#ttS^* (^UtFo + yXf^) , 
37) 7 7 'J J^^yv-i^^^ ^^cp-t'x;u 
7xy-j^ti^*. p - t-ii^7xy-^- (A 
7^'jiHty7-^i^wiLK cneco 
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[0 0 4 0] 

n-f, WAH 3 0 0- 5 0 0 0 0 0, jfFSU<tt4 0 
0-300000, $bC!if^L<«5 0 0-l 000 
00 (^C 5 0 0 -5 0 0 0 0) ISOKi^bSffiT 

[0 0 4 1] 

(#u 7i;-ji/i) 

x7-iH, rt-7^>£ (#^*>, xe#5^>, ;tf 

a^f + >, xtf^D^jf^x xe#^^>;tfu- 

7#>x'J-X (HG, Pft£) J <hUT, ^cPlib^ 
(«£) ^6A¥t?t5) > -x-r - ^ >~ >m. R 

[0 0 4 2] 

i|7x/-JH, fcfoffn— xaa^;Uv->;&<h* 
^e|7i;-jH, :7xy— 2*x>, Sft^Kfc: 

[0 0 4 3] 

^7iy-^Sei:Lm WAtf. 4, 4-t*7x; 
-;U> 3, 3 - :/;7xx;U- 4, 4-^tKD*->hf7 
xx;u, t*X (4-tFD + *>7i-Jb) *^>. t*X 
(4 - t Ka + x7x- ;U) ^iq-;u^^>, ex (4 
-tKn^y7xz;i/) ^x^ju^ ex (4-t 
Hn^y7izjl/) (4-<vyn^l/7i^) 
X t'X (3, 5-y^DD-4-th'0 + y7x- 
JU) y<^>, h'X (3, 5-y/W-4-tKD^y 
Xxx;i,) ;*^>, 1, l~t'X (4-kFn^y7i 

x^>, i-^x^;u-i, i-ex (4-th* 
a^f>^xx;u) x^>, i-7x-Jkl,. 1 - t'X. 

(4-bFD^y7x^) X^>, 1, 2 - ex (4 
- t K D + y7iIJH X^ 2 1 1 - 

eX (4-tFD + y7xZJH 7'D/O, 2, 2-e 
X (4-tFo^y7xZJH /D/t>, 2, 2 - ex 

(3, 5 -*J*?)\,- 4 - t KD*y7xrM yn/t 
>. 1 -X^;U- 1 , 1-eX (4-th'0^y7x- 
;U) 7'D/O, 2, 2 - ex (3, 5-y^OD-4- 
th'Pty7x-W /O/Vy, 2, 2-e'X (3, 5 
-y7'D^-4-t FD + y7xZJl) /DA>, 2, 
2-ex (3-^DO-4-kh'D^y7x^) 
/t>, 2, 2-ex (3-^Jl-4-tFD^y7x 
x;U) ya/t>. 2, 2-t'X (3-7^*D-4-t 
Kp + ->7x-;H 7*a/t>, i. l-t'x (4-tF 
n^>Xxx;U) y^>> 2, 2-ex (4-tFD + 
>7xriH y^>, 1, 4-e'X (4-tFD + y7 
xX7U) y^>. 2, 2-t'X (4-kh'P^y7xI 
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)l) ^>^>. 4-^^-2, 2-ex (4-tKD 
^•>7i-JH >, 2, 2-t'X (4-fcKD* 

xx;u) '\+-tf>, 4, 4-ex (4-t FD + y 
^xXJU) >. 2, 2-eX (4-kFD + y7 

xXJU) 7^->, 1, 10-t'X (4-tFD+x7x 
— =rft >. 2, 2-ex (4-tFn + y7x" 

;u) -l. i, i, 3, 3, 3 -^Jr-y-yj^nyu;^ 

>4£^v t Kn + yv7U-^7M>S ; 1, 1 - 
t'X (4-tFn + y7xZiW □ / \^1t>, 1, 

i0 1-ex (3, 5-y^DD-4-tFo*y7xZ 
f>^D^\^1t>, 1. l-ex (4-tFP + y7 
xx;U) y^Df^JX 1. 1-ex (4-tFD^y 
XxXJU) -3, 3, 5 - h U y<^;i/'>^ D^\^it>^ 
ifcOv^t Fn + yv?7'J- ;^y^D7M>g ; 1, 4 
-t'X (4-tFD^y7x-JK7ynk» ^>if 
>&<*:£>^t FD*y7U-;i/7WM>t # >g ; e 

x (4-tHp + ->7x-W x;u*>, ex (3, 5 
-y^^-4-hh'o + y7xz;i/) x;u*>, ex 
(3-^DD-4-tFn + y7xr;W x;U*>£c<!; 
£0 WybFP+yy7»J-;M^>i; t'X (4-tF 
n^:>^xx;U) X — t'X (3, 5 - z/^^JU- 

4 - t KP^y7x-Jl/) x-fJ^i'cOyt Kn + y 
>*7U-^x-fJl/i; 4, 4' -ytFo + y^y^/ 
Xx/>\ 3, 3', 5, 5 ' -7- h 4, 
4' -y't Fn^M>77x/ >^ < if<^> ? t Fn + y 
y7'J-J^hyi; t'X ( 4 - t K > 7 x x;U) 
X^7y K, t'X (3-^fJ^4-tFD^7x- 

;u) x;u^>r N\ ex (3, 5-v/^-4-t Kn 
*~>Xxx;U) x;UXw H^ifco^t Fa^'yy'7 'J — 
30 )\,X)V7 4 K2g ; fx (4-tFD + y7xXW x;U 
Kfr<»:CD>? t KP^yyJ'J-^^^+y K 
^ ; 4, 4 ' - >? t FP + yy7x-W^yt K □ 
^yy7x- ; 9, 9 — t'X (4-t Fo + y7x 
x;U) x;i^U>&£cD>*t KP*S/y7»J-^7;Pt 

[0 0 4 4] 

f<7)te^^ l J7x/-^i(!:LTH 
2, 4, 4' - h U t Fn^y^>77xy>, 2, 
2', 4, 4' -f F7t Fo + y^>77x / >, 
40 2, 4, 4' -F'Jt FD^y7iXil/X-7Jk 2, 
2', 4, 4' -fF7tFD^y7xrJH-rJk 
2, 4, 4' -F'JtFn + yy7xXJl-2-7 p P/t 
>, 2, 2' -t'X (2, 4-ytKP + y7xz;b) 
7°D/0, 2. 2' , 4, 4' -fh7tFD^yv7 
I'iM^ >, 2, 4, 4' - F'JtFO^yy7x- 
;U>^>, 1- [a a - (4' -ytFn + 
y7xZJl) X^JH -3 - [a' , a' - t'X (4" 
- t FD*->7xZJW X^;U] ^>-tf >. 1- [a - 
(4' - i^t FD^->7x-W X^;H 
50 -4 - [ a ' , a' - t'X (4" - h K □ 4- ~> 7 x, X 
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;U) x?;H ^>if >, cr, a', a" - h'JX (4- 
th'D + y7xiJb) -1, 3, 5- MJ-f V^afcTjU 
^>-tr>, 2, 6-t:X (2-tKn+i/-5' -y ^ 
;u^>^;u) - 4 - /^7x;-jk 4, 6-v^^ 

;U-2, 4, 6-MJX (4-tHD*y7xrW - 
2-'\:/t">, 4, 6-^^5 1 ;U-2, 4, 6-MJX 
(4-t KP^v7x-^) - 2 -^\y^>, 1, 3, 
5-MJX (4-th*o4 1 y7x-JW ^>-fcf>\ 1, 

1, 1 ~ h 'J ^ (4-th'D^->7i-;i/) X^>, 

2, 2-t'X [4, 4-tfX (4-tFD + y7x- 
;!/) >-^n^\4^i>;U] yn/^>> 2, 6-fc'X (2-fc 
Ka+y- 5 V^a \*)V<>*JM -4-<V7 r D 
tf;i/^jiy— ;K [2-tKP^y-3 - (2' - 

+ -y^U^OS^U) - 5-^W7x 

— tfX [2-tKD+x-3- (2' - 1 

+ — r V^D t?Jl^>S?JM -s-jx^u 
^i-;!/] y^>, 5"h^*X (4 - h: KO + v7x- 
)V) X^>, hUX (4- t Ko^y7x-Jl/) 

2', 4', 7-h'JtKD^y77A'>, 
2, 4, 4- h U y^JU- 2 ' , 4', 7-h'JtKP 
=^->:7^A>, 1, 3-t*X(2. 4-vt Kd + v7 
x-MV^o^) ^>-fcf>, MJX (4-tKD + 
y7x'Jl/) -7$^-s-h'J7yX h'JX (4 - 

[0 0 4 5] 

[0 0 4 6] 

[ (B2) 

£7c, 7 ^ y«8$^A7Jl/f t KfStS 

a-7^y&, 0-7*y&, r-7^i, 6 - 7 ^ 

[0 0 4 7] 

(a-7^8) 

a -7 5* y S££ LTte, ^/7=7^/^J^>8S 
(yj y>, 7^x>, /\''J>. y;l-A'J>, n-f-> 
>. y>, -fVD<->>, 7x-^77-X 

>, 1rU>, yn'J X t FP^y/P'J >. MJ 7> 

>, a-7^78S, Ka tfn 'J >K, f7i 

>^if) , ^y 7 s y isjj)i#>mm (7x/^^> 

y7$y^7^jW>8g CJyX hFo + y'Jy 
[0 0 4 8] 

(0-, r-, d-Z^yS) 



(8) *#SP12 004-436 10 

l3-7^i, r-7^yfe, 6 -7 ^ ;mtLT\z. 
a>&, r-T^;&m. 5-T^y-n-^^^^i: 
[0 0 4 9] 

cnbcoy^y^sti. D-ffc, L-fr, DL-<*(7)f5j 

ft (T^^'J^JSJS, 7^*U±gj&«ig&<!:) , 7^ 
Fit* tF7yKft, xXrJHk (^fJbxXrJk X 

i0 ^;uxx^;uft£) £nfc7^y&i?f£#t>^tfo 

[0 0 5 0] 

££>ic, 7^;ssn grU&mn (~>'j#y;k 7^ 

(or-. 5-, r (5 - y^Dr^X h »J 
[0 0 5 1 ] 

:n^7a y ^TX^-SJ^±m^^i± 

[0 0 5 2] 

y^y-)vm (B 1) o^te. mz.it* #'J7iz^- 
;u^J£Jl§ (A) lOOliSWtlt, 0. 001-1 

mmm. »^l<«o. 01-0. 7iaa;, 2 etc*? 

£ L < 0 . 03-0. 5 II^E (£HC 0 . 0 5-0. 

5 11» H£T<fc3o 7^yS?S (B2) <Q« 

#U7ir^— ;i/*«i8 (A) 100II 

Sl:^lT, 0. 001-lOliSf, $f^L<^0. 
0 1-52*86, $e,fcSf*L<tt0. 0 3-3SSS8 
30 («MC0. 0 5-1SS95) igt^o. *Sg^Ttt. 

'>io 7 x / - ji^ss / x«7 5 / is* ffl ^ « fc'w 

7x/-m 7== /■■©■fi-^tttr^ 

7pU7-fe^-;i/*»llB (a) (Dft&h&TLtau. 

[0 0 5 3] 

[0 0 5 4] 
[0 0 5 5] 

JUS, MAtf, 2, 2' -y^u>t:x (4-y^;u- 

6 - t -7*^7x7-^) , 4. 4 ' -y^U>t'X 
5^ (2, 6 -fx- t -y^'U^xy — )l) 2. 



(9) 
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- p - $ \s*J— )V, 1, 3, s-mj^ju- 

2, 4. 6-h'JX (3, 5 -is- t 4 - fc: 

FD + y^>y^) ^>-fcf>, 1, 6 -'\^1t>> ? ;t— 
JU-fcfX [3- (3, 5-y-t-7fiI/-4-tKD 
*'>T yofn-h] . ^y^X'JX'Jh- 

^rh7^ [3- (3, 5 -v- t 4 - t 

u^-ju-tfx [3- (3 - t 5 

^^is)V - Z - (4', 5' -is- t - y^)ly 

)V) -7u\±*^— k x^7'j;u- 2 - (3, 

K 2 - t -y^viU- 6 - (3 - t 5 -;*3=- 
)V- 2 - t Kn + ^>5?jW - 4 -y^l^xx^T 
>'^"K 4, 4' -^^tiX (3-*3\^-6-t 

[0 0 5 6] 

75 >*IMfcl»jfcJHiLTtt, t>^-H7^>S, #j 
AH* 4-*h**>-2, 2, 6, 6-^h^^^;utr 
-^U> ? >, 4 -^>^/-f 2, 2, 6, 6 -T- 

h^^f^tf^U tfX- (2, 2, 6, 6-5=-h 

7/^;!/ - 4 - tf^'J y;i^) *^+ru-K tfx- 
(2, 2, 6, 6 -^h^^^Jl/-4-tf^U> f ;i/) 7 
— K t'X- (2, 2. 6, 6 -5 s - V"? 4 
-fcf^U^JM J-W^ U— K 1, 2-fciX (2, 
2, 6, 6 -5=- h ^y^;U- 4 - tr^U iS is) X 

t7fJl^7^>, N, N ' -y7xZJ^l, 4-:7:r. 
XU>>?75>, N-7xlJl/-N' -y^DA^yjl/ 
-1, 4 -7xZ U>>?y 5 >*?#3jltf btl^. 
[0 0 5 7] 

77-TH, h U 7x-WX7 7< K y7xXJK V 
ryiUX7 7<K 2, 2 - *^U> tfX (4, 6 - 
V- t-y^7xZ^) t^W^77<h, hU 
X (2, 4-y-t-m7i-^) ^X77^h, 
MJX (2 - t -^J|/^x:x;U) ^X77-f K hfX 
(2 - t - yf;i/7i-Jl/) 7xZJ^77-f h 
•JX [2- (1, \-is*T)\,-?U\±M -7xr« 
*X7r< K MJX (2-t-7fJl/-4-7x-^ 

[0 0 5 8] 

t Ka*y >*KftRF±»tLTtt. 2, 5- 

^- t -^it HD + y sn. *y u > 

^^fbKih^j^ Lilt g*J A. fr£, 6-xh*^-2, 
2, 4 — h'J^^^U— 1. 2->*kKD*yj>ftf# 

[0 0 5 9] 



7x;-Jt'gMty^- K75 SIR £*afc*j> 

&<£fc-S, ^l:k h*7x;-j(/i [OT^ttf, 
C 2 - i o 7JU* u >v^- — ;u- h'x [ (isft$£C 
3 - 6 + Kn^y7x-J[/) yntf^-^ — 
H , yXUh'J*tyC2 - < 7;^l/>yt- ;U- 

tfx [ iisW&Cz - 6 7;u^;uh kd + '>^jc-ju) 

ynet^-h] , C 3 - 8 7;^l/>h'Jt-J[,-t:' 
X [ (y»iC 3 - 6 7JWH:Ko + y7x-;i/). ;/ 
i<9 at?*-* — H . C 4 - 8 7^l/>fh7^-;i/rh 
v*X [ (y»iC 3 - e T )\s*c)\/\i Ka + y7x- 

[0 0 6 0] 

mit&j±m<Dm^\^ #i)T±*-ji>&ffim (a> 10 
oagggtc^LT, o. o l-siigf; *?£u<te 

0. 05-2. 5figgff, S6»CifSL<ttO. 1-1 
[0 0 6 1 ] 

(bi) Rtf/xw:75 y &s (b 2) 

9X1-1 0/9 0, jff £ b < « 9 5X5-3 0X7 
0, Sei:»SL<U9 0/ 1 0-5 0/5 0S«T* 

[0 0 6 2] 

(istf&^e#j) 

»«fejc«MCtt. (a) JS««i£*«&Wfl:£-«K (b) 

ftmfij\s#>m&mt&* (c) 7wjx«7mu± 

S&Mffc'&tt* (d) /WHD^Wh, '(e) if^- 

^ [0 0 6 3] 

(a) **ttS***rffc^«| 

[0 0 6 4] 

x^y-^7^>. >>x^y-juT5>^) , 5?SS£7 . 

5 >£§ ( o , m, p-|-;U-f> ? >, o, m. p-7x- 
U>f/T^ ># <D5 y 2|S7^ >XBI3I7$ 
is. o, m, p - 7 a ;$IS^, o, m. p-7^7 
40 ^IfBx^^f) , 75 Klb^^J (7D>7$ h\ < 
77^My75 KS^*I*JW>S7$ h\ o, 
m, p -75 / ^>X75 Klf) , t K ^ >X«-?*co 
1^^* (kh'^yX tH7 v />, *iAJ^>BkK 
9 ^ H ftt'©kF7 x K ft (if) . 7 5 y h>J7y>S 
[^/7^5>, 7-tz h ^7-^5 >. ^>^/^7^-5>, 
it^yy^7t^>, 7->*^^7^5 >, 7*ut/T-f 
5 >, CTU-^7^5>, 2. 4-f/75y-6- 

[2 ' -^^M 5yyu;u- ( 1 ' ) ] -X^JU- s 

-MJ7y>, 2, 4-X'75y-6- [2' -0>^ 
50 yJK 5 yv'U ( 1 ' ) ] -x^jU- s-MJ7y 



17 

>\ 2. 4 -iS7 5i J - 6 - [2' -y 

?;i/-r = (i ' ) ] -x^;u-s - MJ7y 

ti^(7)^^* (y^> : y^A, /UA, *n>m<D 

>m&®its:£) ] . isfrjuztomwte io 

x^>, y?y 97-is>m<to1itmtilV7-*J> ; * u 

t\ ^^t^ji,A7;i/f t Ktoas^ft, ty>h< 

>, 5 -7 p atf;Pt:^>K'i'>, 5, 
> h-f >^C^(7)^Eyx«^Ci - 4 T)V*r)\,W&fc : 5 
-7xZJ^y> h-f >, 5, 5-y7xZJi,ty>h 
<>^i^7'J-;HM; 5 -y^PJU- 5 - 7x"^ 
^< >tz£<DT)\s=>r)\,7 U— JHHftflcftif) , 7 
^>h<>, SS77>h-f>^ («Atf, 

&<2f) . 7^> h-f ><B&JRt6 (77>h<>yth'D 

*->7;i^ - v Auznmmm 3 bm^js^cdjs^ 

(if) , 77>K>d:7JPft K^*i:<OSie^««l 
(7 7>h-f>MA7^TfcK#l)DMa , 7^> 

[0 0 6 5] 

sjsku; o^^r^r^ /mm (?Tj-^>®m. 30 

. Sii7^>-^A7^fk 

t-f n>3 WJ/3-7^x» , t-fP>46, 
^<a>6. t-fn>66, ND/ll, :h<n>i 
2, t<o>MXD6, -^-<n>6-10. ±<D>6 
-1 U HD/6-12, t-fn/6-66-6 1 
0. t<a>6-66-612 »0)*axU*l§# 'J 

^ h\ #U^U^>, #U7?U^7$ #'J (N- 
t'-;^^A7$F) . N-t-^A7 5 KdiffiO 
fc'xjUBy ^-ico^S^*. tfU (N-fcixju*;!,* 
>S7 £ K) . N - t'-J^J«>87a KchfficOb'- 

[0 0 6 6] 

^JCOo^. ^/7t^ >*i (7v*^7t5>, CTU- 50 
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>x&y ^ O^a, ^uad ] . - 

(y7;^7ly>, £ l/7f->^) , S 
[Wl/7, K*i*iUA7;^t K£0>»* 
7^ > h< 77>h<>Will (7^>h-f 

[7 5 -/MB (*7 5>HMg, ;*^>-*JUA7^x 
[0 0 6 7] 

(b) W«*;u*>§£:&»g 

(Li, Na. K*(D7;^U4«;Mg ( Cal©7 
[0 0 6 8] 

[0 0 6 9] 

^fv§m enjuK. ^yo>i, 
77 y j 7^u>», ^ »jx^>^, ^>^^v^ 

gf, ^ J lU^5F>K, 7f7U>8, 77 + >i, ^^\> 

it. ?:>?>mm) . g§fac2 - 3 0 i?i3xm>m (-> 

^^7^, ^n>^. 7yh e > 

ik. e^«j>ik. n)i>?&* 7-t?7<>a, -tr/\*v-> 

Ik. tHn^>M, n>l 12-tKD*^f 
[0 0 7 0] 

^FfiftJltlW«l*JU*>lki:LTtt, TgS^aCa - 3 4 t 
(^at;*- iUkftf) 

[0 0 7 1 ] 

fD77JU^>^ [a, 0 -X^U>tt^fi«I/7;i/*>lk, 

;u*>s, a^tt^gsft^«*;u2R>ik «^^>^, 



(11) 
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[0 0 7 2 ] 

\Z. A-CACLYN (7 7-f K-xmaS) , A 
[0 0 7 3] 

(c) 7ji/*ux«7;i/*u±a*K<t:'&«i 

( C a O, M g om . ^^7R^<t:» [C a (O 
H) 2 , Mg (OH) 2 «H % &JH*§«l&Jfi 
& (N a 2 COa, K 2 CO3 , CaCOa, MgCO 
3 m) , (C a 3 (PO4 ) 2 , « 

(Mg 3 (BOs ) s ft£) ^] *75^*n 

[0 0 7 4] 

(d) A-f KP^JW h 

A-f Kn*;u+r>f hilTH 4#Hfl0g6 0 - 1 2 4 1^ 
4i«&tf»BB5p9 - 5 9 4 7 5^^««K:fE«$nT^ 

*a< Kn^jnt-i' Tiast-ea^n^A 

[0 0 7 5] 

[ M 2 + 1- x M 3 + x (OH) 2 ].'"'* [A" - ■ 
x / n • mH2 O] x " 

M 2 * IJMg 2 * , iMn 2 - , Fe 2 \ Co 
2 - *(&-fiffi&Jl'f *>£?kL. M 3 MiA i 3 T , F 
e 3 - , C r 3 + ^Ea^S-ft>^^to A" - tt 
CO3 2 " , OH" , HPO4 2 -, SO4 2 " m<Dn 

ffi (#i:iIXH2» coy-^>^^-r 0 xte, o< 

T(£fflT#<5„ 75:43, A-f \*u*)VV-1 b\*. TDHT 
-4AJ , TDHT-4A-2J , *tf — J 

*fcLTBaft*I* (AO ri^A^WT?**. 
[0 0 7 6] 

(e) -tf^-^< h 

ffl? 7 - 6 2 1 4 2^ii«tcS2«^nT^^-fe:^^-r h 



So 

[0 0 7 7] 

a*. AiW7'f MS. r-tf^-5AA-3j , 
i0 r-tzf;*-^ a A - 4 j rtft7AA-5j f tLT, £ 
fc, xmif^^-i MS, r-if^-^AF-9j , YSiz^l- 
MS, rHSZ- 3 2 0 NAAj fi LT*y- 
(«0 ^«&A^^T*BTftS. 
[0 0 7 8] 

€r*. W*ftft«ffltt. 9912 (a) fiS^t, mlf2 (b) - 

(e) rt#*>6»«£nfc'>&< <tt>-aitsa^fe 

^ [0 0 7 9] 

IJ^^?pj?>iiJ^S, #JxJS\ #U7t^-;^ffl)l 
(a) 1 0 oiiacait. 0. 001-1011 

g&, »^L<ttO. 0 0 1 - 5MSg^ 2 £tC£?£L< 
ISO. 0 l-2lMig^)ll^bMt#^ 

(a) [ (b) - (e) ] J5£#££M^r*D-t!: 

TflH>*«-&tt. Pi#cOfij^^, (a) / [ (b) - 

(e) ] =90/10-10/90, »*L<«7 0/ 
3 0-3 0/7 01Kt*5. 

[0 0 8 0] 

^ 7i;-jta (bi) r^/xist = smm (B2) 

9/1—1 0/9 0, Jf S L < 9 5/5-3 0/7 
0, $6iCftf*L<ti-9 0/ 1 0-5 0/5 Oggtfe 
. £0 

[0 0 8 1 ] 

OjPXSr^&l) 

UOI^IiLTIl (a) ^iSflgflfi^Xti^cDgl^ " 
ft:, (b) #'J^y7;^l/>y'J3-;k (c) > 

ij^->m<t&%!* (d) «7^^xa»*<#tf6n-5. 

^ [0 0 8 2] 

(a) SIMflite^X^^cT)^^ 

2ffficDfliw^, M>ttf, ^^gc 1 oj^Jto-flB^^^nfli 

^yj>^ 7^7'J>i, ^'JXf>g[, ^>5^ 

^s\>m. t>9 >mm><Dc i 0-34 mfum^m (» 



(12) 
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'J^>8. 7^*K>SL x;u*b*kz>Ci 0-34 

(»^L<tiiifficoCi 0-20 SS*ail§/ftffi) . T f ii> 
— ®£> Kxir>~^/c£ci:coz:<ffi(OC i o - 3 o TfilPJIB 

c>f] tfimmmmzte, l-o^m^co^ 

Ka + ^^S^WCtTSKJIfiS («^LH 12- 
[0 0 8 3] 

*tfeti5. fiailgfl&Kxx^^SlJBKT^T^a-^ 

7JI/^1/>^'J3-J1/ [0*JAtf, xfl/ 
>£"jzi— >?x^u>^'J xi— yaeuy^u 

C 2 - 6 7MU>^Un-^) ^£cofy^-;u 

mm#te£<D h u jus, o^i'jxuh-jk y 

tf, *Ux^l/>^'J J-Jk #«J :?*□ tf U>^/'J xi- 

^ijyij-feij &<t*3^«*-lf*-5. ifflEtf 

U 7)U=*ls>tf*J =J — ;l/0¥i^m^S^2iU± (0*J*_ 
tf. 2 — 5 0 0) . »SL<H2-4 0 0 (W^.H 2 
- 3 0 0) ¥*gfi^« 1 6J^± 

2 0 - 2 0 018) a*J?$L<, 'J 7 JU* 

U>^Uxi-;ute, ^Ifci 2^±(Dj|§jftg££c7)xx:r 
TiSM£-flE**2 «±<D#'J7^l/>yu r3-;i/7? 

[0 0 8 4] 

C^cfc-5^«§fl&g!XX^;K7)fi»j<hLT{^ X^U>^U 

3 — JU^Xt-7U >S[XXfJk ^Uir 'J >^E/ Xr7 
»J>»XX^;k yjt'J > h U AiRf y^X^f 



2? 



/Xf7'J>8lXfJk ^U7J^I/>^Ua-;i/ 
7l/-h, K K y7f7l/ 

76/ [0 0 8 5] 

BKiTs Kium messiiBittK (-«xnxx« 

'J7$yl^a <h(^)S7=h' (^77$ K, t'X7^ 

T^yj >i7^ k, 7^u>i75K ^«jx^>sry 

^ /^^>S7^ h\ Xr7U >®75 h\ 7 "7 

fiftBIKB©* 1«»7 5 h\ tK>87U^^ 
^fi&*3JIgJ!S&<7)35 1887$ h\ 7f7 l J;^f7U> 
^ SE7*h\ Xf7UWK>87 5 H^fiftatf/ 
Xtt^lSft)BJ»lt<fc^yT^>i:<0*2«»7 r 5 KftS 

3&««^-e€r-5. ^ne«87$K(o^^, t'xTa 

75> Ci - 2 7Wl/>y75» tfWSEJK 

KS(!:Ot , X7$ Kftt^tn, ^(?)^»Mci:LT 
J2, Xf l/yy7$>-yXf7'J >87 5 K (X^U 
>t'XXf7'J K) , '\Jr1fX : ?\s>i?7$ >- 

yXf7'J>S7 = K, x^U>:/7* > r S?*K> 
$75 Xfl/>v7=>-yXj^87= 
*tf6n. ^bCXfl/>y75>- (Xf7'J>87 
5 K) tK>875 h7j:^7J^U>y7 5>(?)7 

^. ^nboiss87^Kn *atxttxiK±a* 

[0 0 8 6] 

(b) #u^-^'>7;u^u>^uxi-^ 

^ n-^ [0(>Ltf, xfUy^'J^-jk yntfu>yj 

+ u>yun— ;!/ (fFiL<iic 2 - 4 7;^u>yu 

#W4Sns. *#«iLTIt #'JxfU>yj3 

yij C 2 - 6 «y7^y>y /| J3- 

;U (JfSL<tt#UC2 - 4 t + y7Ml/yyj3- 
;U) , 7RV**->JLr[s>-#*)**zs7n\i\s>&m 

5^ ^X^I^>#U t^y7'D fl/yy'UtU^X- 



(13) 
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7fi 'J yXf U >yf. »J ^ f> y P fcf U- > / y fjl,x 
[0 0 8 7 ] 

CS|x.ft ^'jxf i/>yg 3— ;k tfij 

l/>^U3-;^t¥^filt lxio 3 -ixi 
0 6 WUH 1X10 3 - 5X10 5 ) , ff^Kfi 
2 x 1 0 3 - 1 x 1 0 5 (HAH 2 x 1 0 3 -5X1 

o 4 ) mmn^^> 9 

[0 0 8 8] 

(c) y'Jn-y^tei 

H ^z;u^;u^a^it> (HAH ^^^;uf>a^it 

, 7JU^;U7U-JU>-a**tr> (HAH :7a: 
(WAtf. 7 

/>n*iJ->. :ne^)iai^ (HAH #u$J> 
5^l->n^l±>, ^'J yjL=.)U^^)UzyU^>m) x 

tt*a^-ft:«^j^-e$s. (#U) ^;u^f/'> 

^>;us, *JUtf*^ji4B. x-^ju^^co 
BttS £tt ^;u^ys/p^th> (ha 

[0 0 8 9] 

(d) vvzxm 
i/ 7 >*i^*7 7 ^ cns<&a 

tCH HAH Jr\s7jy (x^U>, 7 p aeu>, l 
- 2-^>. ^77t>, 3 1 - 

v^>> 4 i -zfr->. 2 - ^ 2 - y 

7^>* 4 -^JU- 1 -^>-r>. 1 -s\*±>. 2, 
3-zs*^)l,- 2 -7 r 7 L >, 1 --\y^>. 1-^-^x- 
>> 1 1 -7 =r ir>. 1 - Krt>«(Oa-t 

l^7^>f) <£>ftS-£{£^, dtl^co^-U^^ >£&S 
^1/^77- HAH TftlP/7;U#>KXtt-€-<D 

;k 7^ ij jbixfjk (*$o j^'jj^y 

ae;k (**) 7? ij ;u&V^;u, 7^'j;u 



£4 



2 - X^JU'N* ^;H?<7) (*:?) 



7 ^ i J & c 

i xx 

<*, t / d7^^i^ xii^7 7h«i*#^sn 

[0 0 9 0] 

77>X*»SLK ^X^<0&¥i3#^SH ! 
00-20000. »£L< « 500-15000, £ 
6fCff £L<te 1 0 0 0 — 1 2 0 0 o@^-e$>^)o 
[0 0 9 1 ] 

(a) i ooiisi:»Lt, o. o 1-1 oiis, 

#£L<teO. 03-5Sfig&(HAH 0. 05-3 
20 S«fiB) SJK, »tcO. 0 5^2fiSffl8lSrei6*. 
[0 0 9 2] 

(Wft Ot) 

»« (3fc) RSSItLTH (a) ^>'/hU 7 y /—)V 

mfc-s®!. (b) ^>*/r7 X y (c) 5fs 

i^>Vx-hM^, (d) y/yj^UU-h* 
fb^^J, (e) ya^S7X>Jh^ft^ *(f) t> 

[0 0 9 3] 

(a) ^>7MJ7y-;l/Sft^ 
^>\/h U 7y-J^fb-&^i:LT«, 2- (2' - t 
-/f;i/7xz^) / OVN'J77- 
>ll/, 2 - (2 ' - t h'n + y-3' , 5 ' t 
5^;i/^ jqX;U) ^>7hiJ77-Jk 2- (2' - tF 
n^i/~3', 5 ' -5?- t -7$ik7xxW 
N'J7 7-;k 2 - (2' - tFn + y-3', 5 ' - 
V75;i/7x-j|/) ^>7h U7 7-jl/f0t K 

n^->;us^^7;u^;u (Ci - 6 T)V*m mm&T 

*)-)\,m&&TZ>'<>V b*JTV-)l>m ; 2 - [2 ' - 
. 5' -tfX (a, a-y^fMy 
4» v^JU) 7xXJH ^>VhU7V-^(i:(Dt Ka + y 

;us&tf7^;i^;u (x^tu— ju) SH«tu-jus 

^T^^>7hU7y-Jbi; 2 - (2' - th'at 
- 4 ' -t^h + y7xXJ!,) b *)TV—)\,13I 

£<D t Kn^y;HSat7;i/3 + y (Ci - , 3 7>iUzr 

6<^)^>7h U 7 7- )imit^^(Dz>^. th'P*y^ 
SSrjcca - e 7;u^;i/S^^c 6 - i 0 7'J-;u (1# 

5(7 \Z7 IS*T5^>7h , J77-JI.S. 3fi^iC 
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t HD + ^Sa^Ce - i o 7'J-JU-C i - 6 T)i> 
*)l mizyjL-)\,-Cx - 4 7)l>*)l) 

[0 0 9 4] 

(b) ^>77x/>m«l 
^(J77M;bS^t^^>77x/>^a ; 

>o S^wr^^> v /^^y (2-tKn=^f>-4 

-^h + y^>77x7>, 2-th'n + y-4-t^ 
h + y^>77x;>, 2-tHQ + y-4-h*fy;i/ 
5f*->^>*/7 3: J >, 2, 2' -ybKo^y-4- 
/h + y^>77x;>, 2, 2' - yth'D^y- 
4, 4' - h^y^>77x/ >, 2-tKD + y 
-4-^ h + y-5-7J^^>77xy>l?) fr<i:7&< 

^V^llftCe - i o 7'J-Jl/ (X«Ce - i o 7U 
— ;i/-Ci - 4 7)\s*rM l^*t^^> , /7x/> 

t K □ ^ y^St^tc t K y^Si»7 

[0 0 9 5] 

CO ^f^>7x-h^#f 
y^o:- jh*u k p J 

[0 0 9 6] 

(d) y777^ U U- h^fb^^J 

y^-2-y7/-3, 3 -y*7x-A7^ U U- K 
X^U- 2-'y7/-3, 3 -y7x-^7^7 U U- h 
?Wy7/S^y7'J-^7^U U- h*tti:3^*frf 40 
bn^», y7/7^7'J U-h^fb^H 

[0 0 9 7] 

(e) ya»>S67-U I* 
•>a^i7-'JK*ftft«(!:l,Tlt N — (2-X^JU 

y^.-jl) — N ' - (2-xh + ->-5 - t - y^ju^ 

xXjU) y a ^7 K y 7 ^ h\ N — ( 2 - X ^ ;U 7 m X 
^) — N ' - (2-Ih^y-7HJH >xi^»^T 
5 K*0)a*JS^ii(cKtt$tlT^TfeJ:^^7 'J -JUS 
^t'$WtSya^8y7^ K«d«*W btl^. 50 
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[0 0 9 8] 

(f) M>?-F7^>mt?>® 

> ? >lSig^ [4 -7-fe h*zs- 2. 2, 6, 6 h ^ 
*3=JUfcf^U v> % 4-Xr7D>fM+y-2, 2, 
6, 6 -^h^jrt^Ufcf^U 4-7^'Jn^fM 
4^-2, 2, 6, 6 --r h^^^Jl/tT^U *J>U£<D 

I8tt»i7->;u5f*->e^u v> (c 2 - 2 o mfamTis 

K^y^Uti^U ; 4 - ^ > V 

-f;U^^S/-2, 2, 6. 6 -T" K^^^JUhT^U fy> 

&£<7>*#&7v;u*4^e^u >-> (C7 - i i 

S7y^t+y-rl>7/f;^^Uyy^a ; t'X 

(2, 2, 6, 6-7" h ^t^U- 4 - tf^ 'J ;t 

^tfU— K fcfX (2, 2, 6, 6 -7- 4 

-tf^'JvW TO^-h, tfy; (2. 2, 6, 6-T" 

h 4 - e^u 7y^-h, ex (1, 

2, 2, 6, 6 -^>^^7°;i/- 4 - tf^'J 7y 
^— K tlX (2, 2, 6. 6 -7- h^^7 c -;U-4 - fcf 
^'Jy» -feA^— K tfX ( 1 , 2, 2, 6, 6-^ 
4 -fcf^'J yjU) -fc/*^- h&<?fcE>JgJ»SS 
y'Xfi h U rt^tf fcfXXtt h 'JX^'J yJHX 

(c 2 - 2 o ig/ftj^*/;^ ex e^u ~>*;u 

X7r^a ; ex (2, 2, 6, 6 -7- h 7 **)V 

rU7^U-h, hUX (2, 2, 
6, 6 --T- h 4 - tf^U >?;U) ^ > if > - 

1, 3, 5 - MJ *;i/**y U- h^f^f «v 752 
7~ h ^^JU#>lt- ex/j^T" K 7*7. tf^U yJI/XT; 

(*#si^xtt h u 7jji/*>k~ exxt* h u x e 

^'J y^XXfWi') , x— ^ugS^e^u 

y>R»# [4-^h*->-2, 2, 6, 6 h ^ yC 

^;ue ^>ft£<oc i - i o zju=i^s/tf^u ^> 

(Ci - 6 7^3^y-Th7/f Jl^e^'J y>^ 

; 4 -v^ D^^->;U^^iy- 2, 2, 6, 6 
S^^^;Hf yy^t^Cs - a y^D7i^^t 
+ y-t^'Jy/;4-7xy + y-2, 2, 6, 6- 

5=- h 7/f^e^u z/>tzE<nT u -;u^^->e^u fy 

> ; 4 --C>^;U^^^>- 2. 2, 6, 6 - 7- h 7 y^ ^ 
JHi^Uy>ft£C6 - 1 0 7'J-JI/-Ci - 4 7)V* 

;i/^^p->- e^u v>tzz ; i, 2 -ex (2, 2, 

6, 6-rh7^fil'-4-t:X'JyM4 : y) X^> 
^ < HOT;U^U>^^^^tiXh:^ I J fy> (C i - i o 
7WU>yt+y-t'X^'Jy>^^) ^ if] . 7 
5 Kas^We^'J [4- (:7xx;U7tuu/\*^ 
-2, 2, 6. 6-fh7^fil/b:^Uy 

£gd77;u/\*^e< ;u^-^'>e^'j x> ; tfx (2, 

2, 6, 6 - h ^ y^T^JU - 4 - e^U ^*^t/ 
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&5£^ (3 A^v 5 *^;!/- 1 - (2-tKD + yl5 1 
-4-fcKP*->-2, 2, 6, 6-fh7^^ 

^'Jv>i«&«isi:) fc£t>§sn*. :n^t 

[0 0 9 9] 

^»^^t^ (ffiL<ttc 2 - i e mmm^tfj^> 

m- b'X tr^ U yJUXrJk £ 6 fcff * L < tiC 

6-i4 flijftj^juutf >k- t'xf h^>^;ue^u 

[0100] 

affirms. h#i *3eaosd^»a, ^uz-tr^- 

Jl^ftJBB (A) 1 0 OfiSffl£*fLT, 0. 01-51 

teO. l-2iI3ggTS^ W<g OK) 

B!Ui. (f) ffiCQ (a) - (e) 

IZ, (a) ^>7h'J77-;Wk§!Rft (f) t>^ 

^ (f) [ (a) - (e) ] ric#<h<7)iij^ (S 

Sit) tt, = 0/100-80/20, fcF£ 

KIJ 1 0/9 0-7 0/3 0, £6>lCff£L<te2 0 
/8 0-6 0/4 OlfltrftS. 
[0101] j# 

[0102] 

atf7JI.S-^A*U»ft(!:^H 

[0103] 

[0104] 50 



^ 0 cnb^^e^jco 3 7tj8iRSft*<7)i«i^»ea»j 

vZZm^Zt. Mm (316) tt£fa-tT#£ 0 
[0 10 5] 

se^iofij^ta, wx.ti #u7-fc*-^*»ig (a) 

1 0 oaaggtC^LT. 0-5I1S 0. 0 

i-sfiasg) • »sl<«o. i-4aas6. 

[0 10 6] 

(ffiCD^^I) 

SO* #», *l/7-r>«m 

Ci - i o 7)V*r)V 7 2 'J U— hco^!fiX«^ 

. 7^ ij J^3 7*>x;^'jT- , #'J#— tR 

[0 10 7] 

(A) 7i/-J^ (Bl) Ktf/XfcfcZ* /«« 

(B2) i&»c«fcOffio)«/iD3W < t«««<z)irffi-ejB 

- £(C J; D^ST^£>o fifiUH (1) 
T^I/7h*MLft«. f&MTZJim. (2) — 

(3) #U7ir^-;H»JgoD 

[0 10 8] 

BJc», EE8I*B, ya-tt, XSdKK. « 

[0 10 9] 

(A) t, 7x7-J(,S (Bl) SC//X«7ayffi» 
(B2) <h^M^^4bi±T^A,l?^0. HfR (Jt) 
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7;bfth'g4iH Kit (fifi(£«#H«T) KSH 
T, Sfflfltl cm 2 SfcO 2-5/zgggT^^ a 
[0 110] 

CnC^LT, *»WO*'J7t^-MiBJiEi(t: 10 

«I«lcm 2 ^f;02ugt(T (0-1. 5ugg 
K) • ffiL<ttO-Ugi«T*5. 
[0 111] 

[0 112] 

Hi0-50cm 3 t^^SflE) $r^^^S ($12 0 a? 
ml) KAfU BSE8 0'CT2 4«fW»BT4, ^<£> 

ij >S£ J is K0 1 0 2, 2 9 (*;uAy;u 

*;UA7JU^fc K*** (ug/cm 2 ) 
[0 113] 

te> ^U7t^-M»|g (A) 7i/-^S (B 

i) s^/xn7 5 j mm (B2) **triB0. mmv> 

(W*tf, 5 0- 1 0 0 %) rt*tt»T««2nfc«»tt 
[0 114] 

df) tfefltfflpIUBT**^, a^i^gPa a D^m^ • SfSB 40 
[0 1 15] 

tey-y 3 >i^^$tf a • if Sd d o, o-r > so 
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£M£&«rf 3gSo a p. h7D7 2T97jl — 9—M&* 
^-g&p a p. 7< A-^-^-vX^AgBa^ 
CD g&p a D £ £ <7)«« t^Itf T * £ . 
[0 116] 

• If S8p n p (1£i*g&p a p) iLTH #'J7-fc^-;U 

«8<B»i&;*«:«» *tyhf-yi/3-^ 
VTR 

-) . 8 mmt'ft, e^a^ttjf©^***. 
ejL-^-^i'^o a (^-^^ x^-— h^ — ^>3 >) m 

2] 4t^H^TS5. HffWKtt, >^-> (S 
fi) , #A. :/-'J-, iStf&f* 

^tf^n^. ^etc, 'W<tt)-»^'j7t^-^ 

Tl/^y/Jl/f^X^^-hU-yy, ^— X^^7 — 
[0 117] 

**^co#'J T-fe^— ^*WJIB^ft:tt, fig 93 
M, *Jl. Eff. n-y*. KP* h-f UMiMft 

• effsa, 7/xt-s U7-f 

■ X*. U ■ ifei* 

[0 118] 
[^0^(7)?^] 

* »J T -fc ^ - HtSSR &f£B»fr b0)MA7 t 

h^ib^ssbatisu^ucww-c*, mmm$t (ff 

«, aiS*frTT*ott)WA7^rt K«)*ric^ 



(17) 
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[0 119] 
[HSS0I] 

[0 12 0] 

COM) . ^SWSaTCO«*^b^*Jl.A7^ft 
[0121] 

1#^^ttcOjGK^<* (I12 0mmxf^imm) It 
lBfilt«a*ffl^Tl«liig ( 1 0 0 0 y 3 7h) & 

[0 12 2] 

K*H- (2'mmx 2mmx 5 0 mm) 101 (Sg^ESf 
840cm 2 ) <DffimV>7)\s&mffl&& (§120m 

i) tan, fflas oict2 4b*bb. fiiatfrt-can&i L 

^SKSffrU I§*5ml^yU>vCTttA 
L/i. £<7>*ig«<B*;UA7JU^fc J IS K 

0 1 0 2, 2 9 (WA7^rth'(DS) t:«oTSI 
U Sfflf»3fcD(0*Jl,A7;i/xfc: K (jxg 
/cm 2 ) 
[0 1 231 

dcJKfi (ii2 0mmxf^Lmm) !£§£>Tr£:, 
flw«B$sa««i:± 9Tf2 3&®T^£#^£fFffi 

[0 12 4] 

O : &L 
A : 4>L£>9 
x : 

[0 12 5] 

[H« (3fc) ttttW 
¥f£tKj5fcfl2S ( 7 0 mmx 4 0 mmx 3 mm) C7m 
[XtflSifc^ («0 8. WEL-SUN- 
HCHI] tdcfc 0 8 313(071- K^ffT6 0 O^mm 
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kru tti j cfii,z^>i^x s t(D^{t(DmfK$: s tzmizm 

[0 12 6] 

[^'J7-k^-JUWJigA] 
A-l :*'J7t^-JH»B3#U7- (^^hOf 
7^X=9 g/ 1 0#) 

A- 2 : Jt<a«lTBI«Lfc#U7-fc^-^»IBzi#u 

&£s> ±iS^JU h-f >T7^X(1 ASTM-D12 3 
8C«PC, 19 or. 2 169g0MTta^LAcI 

(g/ 1 0#) 

[0 12 7] 

[7x;-;HB i ] 

B l - i : y#7y^a7xy-^iB U^7<hu 

y>PR- 5 3 6 4 7 4 ffiS^xL l/X («) «] 
B 1 - 2 : 7x/-^75W^«> [$k^XXL 
^ - 2 2 5, (*) »] 

B 1 - 3 : #U tf -JU^ni 7 — ;U [^JU^j 'J >*j — S - 
1 P> *l*5»Yt¥ («) 8] 

B 1 - 4 : t'zUU^jc/— jU-^^^ U;U»2 - t h'D 

fk^ <«o mi 

[7j^u>ij-CMM, A#5i*ft;¥ («c) SJ] 

Bl-6 : 1, 3, 5-h'JX [2 - ( 4 - t h'D + y 
7x"iH tf;H ^>if> [h'J^TC, E.Prit¥ 

30 (m m 

B 1 - 7 : ^Jf^/ [1t>y^^>HG, *^>fb^ 

(*) IS] . 

[0 12 8] 

[7^®SB2] 
B 2 - 1 : L-tX^-zSy 
B2-2 : L-f Dy> 
B2-3 : L-7x-;i/77-> 
B2-4 :DL-h'jyh77> 
B 2 - 5 : h* P fcfll U 

40 [0129] 

C - 1 : hUX^U>^«J=3-;l/-t:'^ [3- (3-t 
-^-5-^W-4-tHP^y7x-JI/) 7*n 

C - 2 :^>^IiJ^"Jh-^fh7^ [3- (3, 
5 - is- t -7^)1- 4 - t KP + y7x-^) ~fu tf 

[0 13 0] 

[»i»»*aD] 

50 D - 1 : ^ ^ ^ > 
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D- 2 : *7$>®m 

D- 3 : CTU-y/t^ > 

D-4 : 7 ^ > h < > [iHWyy-t > +r Si Jj )l> («) 
(■«) IS, y^7a>M90] ^^»ffi»!»Lfc3 

h 

D- 5 : t'^UT 
D - 6 :7yt!>8ytK7y 
[0131] 

E-l : 12-tKn*y7r7U >«*;i/y-jA 
E-2 :Xf7'J>fif?^y^ 
E- 3 : Bffc-7^*x*A. 

[0 13 2] 

M0I$:«SflF] 

F - 1 : Xf U>t'XXf7U^7^ K 

F - 2 : yjirU >f/Xf7l/- h 

F - 3 :#UX5Fl/>yij3-;i. [fr^M : 3 5 0 0 

0] 

F-4 :*UXf U>yij3-J^yXf7'J>8x^ 

(B*ny§ («) SB, ;-t>s-40) . 

[0 13 3] 

[mm (3t) 3c*»g] 

G-l : 2 - [2' -hh'P + y-3', 5' - t'X 

G-2 : 2 - [2' - th'D + y-3' , 5' t 
G-3 : 2-tFa^y-4-t^y^>yJK>V7 

x y >o 

[0 13 4] 

[WIS Ot) ftJE»H] 
H - 1 : t'X (2. 2, 6, 6-rh7^ t^U - 4 - fcf 



(18) M2 0 0 4- 4 3 6 1 0 

I ] 

1-1 :*-#>y^-/ir (7WU>y7y?) 
I - 2 : 7^Dy7X>*W61f4 
I - 3 : 8rffc3 1 *>. 
[0 13 5] 
*J5S#) 1 - 2 6 RZfbt&m 1 - 5 

#U T-tr^-JUjtJg 1 0 OfiigStC, T7x/-jU«, T 
5/»8i. HffcRjtJH, iRKtfl. mxSf«ffl, H4£ 

j££r^ 1 &tf^2 [:^f 0 
[0136] 

i# fcn«*5J:lflH«S (t£) ftft»l*«10Laif»«. 7x7 
-^a**«**PLfc«IK:^^T. ±B<fcH«l;:LTl* 

[0137] 

KcfflgM 2 7-35 

JO 7^rtK^±I$»ISlfc. 
[0138] 
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